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genera! notes | 


Data in this report were collected by the Bureau of the Census for the National Sci- 
ence Foundation (NSF) in the annual Survey of Industrial Research and Development 
and cover the periods 1956-81 for funding data and January 1957-January 1982 
for personnel data. 


The footnote, “Not separately available but included in total,”’ indicates that data 
are being withheld either (1) to avoid disclosing the operations of an individual 
company; or, (2) the imputation rate—the percentage of that statistic estimated by 
the Census Bureau—exceeds 50 percent because of the failure of some companies 
to supply the requested data. See table A-1 for the imputation rates of specific items. 


The industry survey does not cover trade associations. Although their primary mis- 
sion is to serve industry, trade associations are established as nonprofit organizations 
and are covered in the NSF survey of independent nonprofit institutions. R&D 
expenditures of trade associations are estimated at less than 1 percent of the industry 
R&D total. 


Complete technical notes are contained in section A. Questions regarding these 
survey findings should be addressed to Melissa Pollak or Mary Burke, Industry 
Studies Group, Division of Science Resources Studies, National Science Foundation, 
Washington, D.C. 20550 (202) 634-4648. 
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section a 


technical notes 


scope of study 


The National Science Foundation (NSF) 
sponsored its first survey of industrial re- 
search and development in 1953. Since 


then, the scope of the survey has gradually 


been expanded and refined in response to 


an increasing need for more detailed infor- 
mation on the Nation’s research and de- 
velopment (R&D) effort. 

The 1981 industry survey is the 25th 
in the annual series sponsored by NSF 
and conducted by the Bureau of the Census, 
Department of Commerce. NSF also spon- 
sored two industry surveys covering the 
1953-56 period, which were conducted by 
the Bureau of Labor Statistics (BLS), U.S. 
Department of Labor.’ Data obtained in 
the BLS survey are not directly com- 
parable with the Census figures for 1957- 
81 because of methodological and other 
differences in the surveys conducted by 
the two agencies. In addition, beginning 
in 1975, the Census surveys have collected 
data on the R&D activities of federally 
funded research and development centers 
(FFRDC’s) operated by business firms, 
whereas the earlier BLS surveys did not. 
FFRDC’s are organizations administered 


TNational Science Foundation, Science and Engineering 
in American Industry, Final Report on a 1953-54 Survey 
(NSF 56-16) and Science and Engineering in American 
Industry, 1956 (NSF 59-50) (Washington, D.C.: Supt. of 
Documents, U.S. Government Printing Office, 1956 and 
1960.) 


f 


~ 


by industrial, educational, or other insti- 


tutions on a nonprofit basis; they conduct 
R&D activities almost exclusively for the 
use of the Federal Government. R&D 
expenditures of industry-administered 
FFRDC’s are included in the Federal R&D 
data under the classifications of the ad- 
ministering firms. Total R&D expenditures 
and selected personnel data for FFRDC’s 
are shown in table B-15. To account for 
the performance of these research centers 
in 1956, Census adjusted data for that year 
(collected in the 1957 survey) to provide 
comparable trend data for 1956 and 
earlier years. 

Data on scientific personnel are not 
directly comparable with data in the sur- 
veys formerly conducted by BLS. Census 
uses the company, defined to include all 
establishments under common ownership 
or control, as the basic reporting unit for 
the survey of industrial research and 
development. The surveys of scientific and 
technical personnel conducted by BLS 
were on an establishment-reporting-unit 
basis. Further, Census obtains data on the 
number of R&D scientists and engineers 
on a full-time-equivalent (FTE) basis, 
unlike the BLS surveys in which data were 
provided in terms of scientists and engi- 
neers primarily ernployed in research and 
development. 

Other variations in the two sets of data 
may be the result of different offices in 
the same company preparing the estimates 


or the varying response rates of the two 
surveys. The statistics presented in this 
report are subject to response and concept 
errors caused by differences between 
survey and industry concepts and defini- 
tions of R&D activities, and by variations 
in company accounting procedures. Con- 
sequently, the accuracy of the data pro- 
vided by respondents is subject to some 
variation. 

Data quality has improved substantially 
since the first industry survey in 1953, 
mainly as a result of more accurate and 
sophisticated accounting procedures 
adepted by respondents. In addition, NSF 
and Census have endeavored to reduce 
response and conc pt errors arising from 
difficulties in interpreting or applying 
survey definitions. 

NSF has been aware of the increased 
reporting burden placed on industry from 
all sources in recent years. In an effort to 
alleviate this burden, the detailed ques- 
tionnaire (which has been in use with slight 
modifications since the beginning of the 
survey) is now mailed only biennially; an 
abbreviated form containing only the most 
crucial data elements is sent to survey 
respondents in the intervening years. 

The shortened survey form was used for 
the first time to collect industrial R&D 
data for 1978. Because all data elements 
were not collected for 1978 and 1980, 
some of the historical tables do not con- 
tain data for these years. In addition, other 
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tables which were not printed in the 1978 
and 1980 publications because the data 
were not collected in those years appear 
in this report with data collected in the 
1981 survey. The main tables affected are 
those which give detailed breakdowns of 
R&D expenditures for basic research, ap- 
plied research, and development by in- 
dustry and by product field. Other tables 
deleted in the 1978 and 1980 publications 
include company-financed research and 
development contracted to outside organi- 
zations, Federal funds by agency, and 
R&D expend ‘tures by geographic area. 
This report contains all of these tables. 
The industrial R&D data are presented 
on two different bases. First, R&D data 
are furnished on an industry-by-industry 
basis (tables B-1 to B-33 and B-38 to B-60). 
The second approach presents applied 
research and development data on a product 
field basis (tables B-34 to B-37). Classi- 
fication by industry and product field is 
based on the Standard Industrial Classi- 
fication (SIC) code. Because of its gen- 
eralized nature, basic research cannot 
readily be classified by product field; 
instead, the data are classified by field of 


science and engineering. 


survey 
definitions? 


Research and development—Basic and 
applied research in the sciences and engi- 
neering and the design and development 
of prototypes and processes. This defini- 
tion excludes quality control, routine prod- 
“ uct testing, market research, sales promo- 
tion, sales service, research in the social 
sciences or psychology, and other non- 
technological activities or technical services. 

Basic research—Original investigations 
for the advancement of scientific knowledge 
not having specific commercial objectives, 
although such investigations may be in 
fields of present or potential interest to 
the reporting company. 

Applied research--Investigztions directed 
to the discovery of new scientific knowl- 
edge having specific commercial objectives 
with respect to products or processes. This 
definition differs from that of basic research 


“TFor more detailed information on definitions, as well as 
the instructions for individual items covered in the survey 
auestionnaire, s 2 section C 


chiefly in terms of the objectives of the 
reporting company. 

Development—Technical activities of a 
nonroutine nature concerned with trans- 
lating research findings or other scientific 
knowledge into products or processes. Not 
included are routine technical services to 
customers or other activities excluded 
from the above definition of research and 
development. 


Funds for research and development— 
Operating expenses incurred by a company 
in the conduct of research and develop- 
ment in its own laboratories or other com- 
pany-owned or -operated facilities. Includes 
wages and salaries, materials and supplies 
consumed, property and other taxes, main- 
tenance and repairs, depreciation, and an 
appropriate share of overhead, but excludes 
capital expenditures. All funds for R&D 
performance are expressed in current 
rather than constant dollars. 


Federally financed resea-ch and devel- 
opment—Receipts for work done by the 
company on Federal R&D contracts or 
subcontracts and R&D portions of pro- 
curement contracts and subcontracts. 


Company-financed research and devel- 
opment—Cost of the company-sponsored 
research and development performed with- 
in the company. Does not include com- 
pany-financed research and development 
contracted to outside organizations, such 
as research institutions, universities and 
colleges, or other nonprofit organizations. 


R&D scientists and engineers—The 
January number of those engaged full time 
in research and development and the full- 
time equivalent (FTE) of those working part 
time in research and development. Scien- 
tists and engineers are defined as persons 
engaged in scientific or engineering work 
at a level which requires a knowledge of 
physical, life, engineering, or mathematical 
sciences equivalent at least to that acquired 
through completion of a 4-year college 
program with a major in one of those fields. 


Employment—Total number of persons 
domestically employed by the company 
in all activities during the pay period which 
includes the 12th of March. These data 
are not completely comparable with em- 
ployment of R&D scientists and engineers 
data which are collected as of January. 


Net sales and receipts—Recorded dollar 
values for goods sold or services rendered 
by a company to customers outside the 


company, including the Federal Govern- 
ment, less such items as returns, allowances, 
freight charges, and excise taxes. Excludes 
domestic intracompany transfers as well 
as sales by foreign subsidiaries, but includes 
transfers to foreign subsidiaries and export 
sales to foreign companies. For companies 
classified in communication equipment 
industry (SIC 366}, manufacturing sales are 
included and revenues from their telecom- 
munication activities are excluded. Net 
sales and receipts figures are expressed in 
current rather than constant dollars. All 
tables which include net sales figures, with 
the exception of table B-20, do not include 
data for nonmanufacturing companies. 


Geographic area covered—Includes only 
those operations located in the 50 States 
and the District of Columbia.? 


explanation of 
tabular data 


Industry classification—Industries and 
industry groups shown separately in sta- 
tistical tables are classified according to 
their Standard Industrial Classification 
Manual‘ codes as follows: 


Food and kindred products (20) 

Textiles and apparel (22, 23) 

Lumber, wood products, and furniture (24, 25) 
Paper and allied products (26) 

Chemicals and allied products (28) 

Industrial chemicals (281-82, 286)* 

Drugs and medicines (283) 

Other chemicals (284-85, 287-89)* 
Petroleum refining and related industries (29)* 
Rubbe: products (30) 

Stone, clay, and glass products (32) 


TFor purposes of comparison, company-sponsored research 
and development by foreign affiliates of U.S. domestic 
companies performed outside the United States is reported 
in table B-9 but excluded from all other tables. 

*Executive Office of the President, Office of Management 
and Budget, Standard Industrial Classification Manual, 
1972 (Washington, D.C.: Supt. of Documents, U.S. Gov- 
ernment Printing Office.) Industry group code numbers are 
shown in parentheses. 

*The classification ‘Industrial Chemicals” has been re- 
vised to include SIC Group 286, Industrial Organic Chem- 
icals. All current and historical tables have been revised 
accordingly. 

*Starting with the 1978 survey, oil and gas extraction 
(13) was no longer grouped with petroleum refining (29), 
and communication (48) was no longer grouped with elec- 
trical equipment (36). Instead, these SIC groups are included 
in the nonmanufacturing sector so that the delineation 
between manufacturing and nonmanufacturing industries 
is more consistent. This change has had almost no effect 
on the levels of the data. 
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Primary metals (33) 

Ferrous metals and praaucts (331-32, 3398- 
99) 
Nonferrous metals and products (333-36) 

Fabricated metal products (34) 

Machinery (35) 

Office, computing, and accounting machines 
(357) 

Other machinery, except electrical (351-56, 
358-59) 

Electrical equipment (36}* 

Radio and TV receiving equipment (365) 
Communication equipment (366)* 
Electronic components ‘367) 

Other electrical equipment (361-64, 369) 

Motor vehicles and motor vehicles equipment 
(371) 

Other transportation equipment (373-75, 379) 

Aircraft and missiles (372, 376)’ 

Professional and scientific instruments (38) 
Scientific and mechanical measuring instru- 

ments (381-82) 
Optical, surgical, photographic, and other in- 
struments (383-87) 

Other manufacturing industries—tobacco man- 
ufactures (21), printing and publishing (27), 
leather products {31}, and miscellaneous 
manufacturing industries (39) 

Nonmanufacturing industries—agricuiture, 
forestry, and fisheries (07-09); mining and 
extraction {10-14}; contract construction (15- 
17}; transportation, communication, and 
other public utilities (41-49): wholesale and 
retail trade (50-59); finance, insurance, and 
real estate (60-67); and selected service in- 
dustries (739, 807, 891). 


Company size-class—The size of a corm- 
pany as determined by the total number 
of its employees. The five company size- 
classes used in this report are: less than 
1,000 employees; 1,000 to 4,999 employees: 
5,000 to 9,999 employees; 10,000 to 24,999 
employees; and 25,000 or more employees. 


Classification of reporting units—The 
company or corporate family which in- 
cludes all establishments under common 
ownership or control is the asic reporting 
unit. Each company was similarly classified 
into a single size-category on the basis 
of its total employment. 


Cost per R&D scientist or engineer— 
The number of R&D scientists and engi- 
neers used to estimate the cost per R&D 
scientist or engineer for 1957-81 is the 
arithmetic mean of the numbers of R&D 
scientists and engineers reported in each 
industry for January in two consecutive 
years. This number is then divided into 


’Companies primarily engaged in the manufacture of 
are grouped with companies primarily engaged in the man- 
ufacture of aircraft and parts because of close similarity of 
R&D activities carried out by major companies in the two 
industries. 


total R&D expenditures in each industry. 
For example, the mean of the numbers of 
R&D scientists and engineers in January 
1981 and January 1982 is divided into total 
1981 R&D expenditures for a total cost 
per scientist or engineer in 1981. 
Nonavailability of certain statistics— 
Tables in section B use footnotes stating 
“not separately available but included in 
total,’’ indicating that statistics are with- 
held for not meeting publication standards: 
for the following reasons: extremely high: 
associated sampling error of estimate; hig,h 
rate of imputation (over 50 percent) because 
of failure of companies to supply data; 
possible disclosure of data on an individual 
company; or data inconsistent for inclusion 
in a time series. In some instances, with- 
held data can be derived by subtraction 
from higher level totals. Where this is 
possible, the data user should be aware 
that the derived numbers are statistically 
unreliable. In no instance, however, can 
any data be derived which would disclose 


the operations of an individual company. 


Questionable data—Data where over 50 
percent of the total has been estimated are 
not published. Users should consult table 
A-1 for imputation rates for specific items. 


Method of computation—Detailed sta- 
tistics in the tables may not add to totals 
or subtotals because of rounding. Also, 
percentages were calculated on the basis 
of thousands of dollars and may differ 
from those based on the rounded figures 
shown. 


methodology of 
survey® 


The sample used for the 1981 Survey 
of Industrial Research and Development 
represents all manufacturing industries 


and those nonmanufacturing industries _ 


known, on the basis of earlier, more de- 
tailed samples, to conduct or to finance 
research and development. The sampling 
unit for the survey was the company, de- 
fined as a business organization consisting 
of one or more establishments under com- 
mon ownership or control. A new panel 
for the R&D survey is selected approxi- 


*This section was prepared in the Industry Division of 
the Bureau of the Census, the collecting and compiling agent 
for NSF in this survey. 
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mately every five years. The newest sam- 
ple was selected for the 1981 ‘survey (the 
first since the 1976 survey). Approximately 
11,500 manufacturing and nonmanufac- 
turing companies are included in this 
sample, which consists of about 4,500 
certainty companies (those with 100- 
percent chance of inclusion in the panel) 
and about 7,000 noncertainty companies. 

The basic tool for the survey is Form 
RD-1, which is used to collect detailed 
R&D information. Companies in the ew 
panel that received an RD-1 form ir the 
old panel once again received an RD-1 
form in 1981 (about 1,200 companies). 
The remaining certainty (about 3,300) 
companies and noncertainty companies 
{about 7,000) in the new panel received 
an RD-1A survey form in 1981. Form 
RD-1A is an abbreviated version of RD-1 
and is only mailed. to companies in the 
year in which a new sample is drawn. The 
purpose of form RD-1A is to canvass, 
with a minimum of reporting burden, 
smaller R&D performers. Once the RD-1A 
forms were received and tabulated from 
the survey respondents in 1981, they were 
reviewed for total R&D expenditures. 
Those companies reporting R&D expendi- 
tures exceeding $1,000,000 on the RD-1A 
form were added to the survey panel and 
will subsequently receive the RD-1 form 
annually. There were about 575 such 
companies in 1981. The remaining RD-1A 
companies are not surveyed annually but 
data fior them are estimated in subsequent 
years by the Bureau of the Census based 
upon their 1981 reports. 

The universe frame from which the latest 
sampie panel was selected was created 
from two sources: the 1981 Standard 
Statistical Establishment List (SSEL) for 
single units and the 1981 Enterprise Statis- 
tics Multiunits file. There are about 3.5 
to 4 million single-unit firms in the 1981 
SSEL file (including nonmanufacturing 
firms). There are 5.6 million multiunit 
companies in the 1981 Enterprise file, of 
which 296,146 companies have identified 
themselves as being primarily in manu- 
facturing. All manufacturing iadustries 
and selected nonmanufacturing industries 
(SIC’s 49, 7391, 7392, 7399, and 8911) 
were considered within the scope of the 
survey. Companies in these industries with 
500 or more employees were included in 
the panel with certainty. For the companies 
with fewer than 500 employees, a measure 
of size was assigned to each company based 


Table A-l1. Impetetion rates for selected items on the research and development survey by industry: 1961 
( Percent] 
Item 5 - RiD expenditures 
Item 2 Item 4 
Ind a até Basic research Applied research Development Total RiD 
, | Bmploy- | Scientists/ Fed- | Com- | .. Fed- | Cosm- Fed- | Com- 3 | Con- Fed- 
Seles ment! | engineers’ Tetel | oral pany 2 | esel pany Total | eral pany eens pany’ | eral’ 
Bcc cdcocececcecesesooescers 6.3 4.6 26.5 22.8 32.6 5 32.4] 20.0] 35.5 4.4] BW.1l] 40.4 1.7 2.2 1.0 
Distribution by industry 
Pood and kindred products............ 20 9.5 14.1 36.1 5.3 - 5.3 39.0 - | 39.0 32.9 -] 33.2 7S 7.6 - 
Textiles and apparel.........-+<+-+«+- 22,23 6.3 6.0 22.3 4.4 - 4.4 38.6 - | 39.7 40.3 -| 40.3 7.3 7.3 - 
Lasber, wood products, and furniture 24,25 11.5 27.9 55.4 23.1 1.37 B.1 13.3 - | 13.3 22.2 -| 22.2 7.3 7.3 - 
Paper and allied products............ 26 6.1 5.1 20.1 9.6 - 9.6 30.8 -}| 31.0 17.4 -| 17.4 2.5 2.5 . 
Chemicals and allied products........ 28 2.5 3.0 28.5 24.3 1.3] 26.5 39.2 4.0] 41.3 37.3 9.6} 39.3 2.2 2.3 1.6 
Industrial chemicals...........««++ 281-82 ,236 3.0 3.7 17.4 4.9 9 6.2 33.8 3.0; 37.7 35.4 9.2} 40.0 1.6 1.7 1.6 
Drugs and medicines..........-+++++ 2.4 2.2 44.4 61.5} 100.0; 61.5 $3.3} 54.1] 52.9 49.2 | 23.3 | 49.3 2.6 2.6 off 
Other chemicals. .........s<«<«cee0% 284-85 , 287-89 1.6 2.7 16.1 15.1 -] 15.1 15.1 3.9] 15.4 14.3 -} 14.3 3.0 3.0 3.9 
Petroleum refining and related 
re 293 3.0 1.7 36.7 3.4 - 3.4 10.4] 79.3 6.8 8.5! 17.5 7.5 1.3 1.3 1.4 
Rubber products... ......<scseccceceeee 30 - - 54.6 49.8 -| 49.8 71.7 | 43.0] 73.9 58.6 | 39.1] 67.8 1.2 1.6 - 
Stone, clay, and glass products...... 32 -l - 33.7 1.3 - 3.5 26.9 -} 26.9 26.5 1.9] 3.1 - - - 
pocewccecesccoocococeose 33 12.8 1.0 18.0 5.1 - 5.2 35.2 -| 35.9 20.0 8i 30.6 -6 8 7 
Ferrous metals ani products........ 331-32, 3398-99 - - 20.8 -1 - 1 $5.8 -| 56.2 18.9 1.0] 32.4 - - 
Nonferrous metals and products..... 333-36 34.2 4.0 13.3 15.0 -]| 15.0 10.9 ~f 11.6 22.4 -| 27.8 1.6 2.0 - 
Pabricated metal products............ x 13.5 12.9 37.9 2.1 - 2.2 42.6 2.1] 46.7 43.9; 43.6] 44.0 15.8 16.4 11.3 
eT 35 3.0 12 20.8 24.3 25.6] 24.6 31.6 5.9} 37.9 19.0} 14.1] 19.4 1.4 1.8 -6 
Office, computing, and eccounting 
MACHINES... 2. cece e cc eccccccceseces 357 8 ° 19.1 24.4 -{| 25.1 21.2 <3] 28.3 13.4 1.2] 15.0 oD 4 3 
Other machinery, except electrical 351-56,358-59 3.9 17.2 24.2 24.1 63.1] 24.1 $5.6] 66.3] 55.1 32.0] SO.5] 29.2 30.5 28.7 61.5 
Electrica) equipment..........+«««+«. 36 4.0 4.4 26.1 15.6 41.2] 10.2 22.7 14.6] 25.6 24.6] 23.7) 26.9 2.2 2.4 2.3 
Radio and TV receiving equipment... 365 2.3 2.7 11.4 - 7 ~ 48.7 -| 62.0 ~ 7 1.4 3 6] ~ 
Communication equipment............ 366 4.3 4.4 17.2 9.7 %.5 4.0 18.2 7.5] 18.4 14.9] 20.8 9.6 2.8 2.1 4.6 
Electronic components........«««+++ 367 3.1 2.5 39.0 88.5} 100.0] 87.4 41.9 79.0; 38.0 $3.1) 50.6] 54.2 2.7 3.7 1.2 
Other electrical equipment......... 361-64 , 369 4.5 5.4 33.4 34.3 62.2] 26.6 16.6 0.2] 21.2 30.86] 23.6] 37.2 1.6 2.7 3 
Motor vehicles and motor vehicles 
@QUAMMeENt ... 2. ccc cccccccecccceceeces 371 1.9 2.5 15.9 30.2] 100.0: 29.€ 68.2] 88.4) 88.2 90.21 79.0] 92.1 4 4 - 
Other transportation equipment....... 373-75,379 30.5 22.0 16.8 $2.9 63.4 - 35.7 | 37.2] 35.6 24.8) 10.9] 34.9 6.4 9.7 2.4 
Aircraft and missiles. .........ssee++ 372,376 9 1.2 17.3 14.5 12.6] 15.6 6.2 6.4 6.0 5.9 5.5 6.8 2 9 - 
Professional and scientific 
AmBtruments. .... sce cccccccccccceee 38 3 2 48.7 77.5 65.1] 79.5 59.9] 94.1] 55.3 76.2} 68.8) 78.0 8 8 ~ 
Scientific and mechanical measuring 
Ametruments. ......ccccccceccecsece 381-82 7 2 53.6 80.0; 100.0] 73.0 47.2] 96.1) 36.3 65.8] 93.0] 54.8 1.6 2.1 3 
Optical, surgical, photographic, 
and other instruments..........«+. 383-87 1 - 42.5 76.1 -| 82.4 73.0] 70.6] 73.1 63.7] 32.1] 91.7 - - 6 
Other manufacturing industries....... 21,27,31,39 8 8 48.1 10.5 -]| 10.5 65.1 | 100.0) 65.0 $8.2} 37.2] 58.3 3.0 3.0 - 
Nonmanufacturing industries.......... 07-17 ,41-67, 
737,739,807, 891 6.3 7.3 34.7 67.1 42.2] 69.5 44.46] 27.6] 45.0 $3.7} 55.6] 52.1 7.7 8.8 6.0 


- Represents no imputation. 


iThese items calculated fram Form RD-1 (detailed form mailed to large corporations conducting research and development) and from Form RD-1A (abbreviated version of RD-1 fore 
mailed to smaller R&D performers). All other items calculated from Form %D-1 only; RD-1A respondents were not asked these questions. 


on an estimate of its total R&D expendi- 
tures. Probabilities of selection were then 
assigned based on the measure of size. 
Finally, a sample selection process gave 
each company an independent chance 
of being included in the sample. 

Each year the Census Bureau reviews 
the annual lists of R&D contractors pub- 
lished by the Department of Defense 
(DOD) and the National Aeronautics and 
Space Administration (NASA) to ensure 
that the large contractors are inciuded in 
the sample. For the 1981 survey, the 
R&D-performing manufacturing com- 
panies from the largest DOD and NASA 
contractors were included in the reporting 
panel with certainty. 

The particular sample selected is one of 
a large number of samples of the same 
type and size that, by chance, might have 
been selected. Estimates from each of the 
difterent samples would differ somewhat 


4 


from each other, and from the results of a 
complete canvass conducted under essen- 
tially the same conditions as the survey. 
This variation among the possible estimates 
is defined by the sampling error, measured 
in standard error units. The complete can- 
vass total would be included in the range— 


1. From one standard error below to 
one standard error above the derived 
estimate for about two-thirds of all 
possible samples. 

2. From two standard errors below to 
two standard errors above the derived 
estimate for about 95 percent of all 
possible samples. 

3. From three standard errors below to 
three standard errors above the de- 
rived estimate, almost always. 


An inference that the comparable com- 
plete canvass total would be within the 


indicated ranges would be correct in ap- 
proximately the relative frequencies shown. 
Those proportions, therefore, may be in- 
terpreted as defining the confidence that 
the estimates from a particular sample 
would differ from complete coverage re- 
sults by as much as one, two, or three 
standard errors, respectively. 

For example, suppose an estimated total 
is shown as 400 with an associated relative 
standard error of 2 percent. Then, there is 
approximately 67-percent confidence that 
the interval 392 to 408 includes the com- 
plete canvass total, about 95-percent con- 
fidence that the interval 384 to 416 includes 
the complete canvass total, and almost 
certain confidence that the interval 376 to 
424 includes the complete canvass total. 

In addition to the sampling errors as 
measured by the standard error, the esti- 
mates are subject to errors in response, 
coding, processing, and imputation for 
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Table A-1. Imputation rates for selected items an the research and development survey by industry: 1981-<Cortinmed 
( Percent) 
Itex 7 ites & Iten 9 
Ites il Item 12 | Item 13 
Fields of indus 
RD by rst aaieie - Applied iD oF product field SIC code try 
wtp Tt - 
Mate- | Other Chea- | Engi- Electrical | Aircrait Motor Energy | Pollution | Outside | Foreign 
“s€* | -is1s | costs on istry | neering bas equipeent |and parts |vehicles | RED | sbatement | company’ ReD 
36.9} 35.8] 26.0] 32.4] 40.4 24.0] 27.5 27.4 11.8 43.3 27.4 53.0 - 11.3 Total 
Distribution by industry 
43.9 {| 45.1 20.0 5.3 9.1 11.8] 43.1 6.6 - - 17.8 16.1 - 29.9 20 | Food and kindred products 
42.0) 41.5] 27.0] 28.1 7.6 -} 43.1 - - - - 11.3 - 28.2 22,23 | Textiles and apparel 
$1.3 | 43.6] 51.5 | 100.0] 100.0 -| 47.0 - ~ - 8.1 - - - 24,25 | Lumber, wood products, and furniture 
14.9, 16.6; 15.3 4.9 - -| 19.4 - - - . 12.6 - 6.2 26 | Paper and ellied products 
46.7 | 54.2] 37.0] 37.7] 40.1 1.5] 29.6 11.2 - ~ 4.2 6.4 - 21.6 28 | Chemicals and allied products 
$0.2) 55.7 | 34.0] 23.3] 11.7 1.3] 12.3 5 - - 4.0 5.6 . 4.6 281-82, 286 Industrial chemicals 
$2.0! 59.4] 51.8) 68.9] 87.6 3.2] 30.6 2.2 ~ - - 6.5 - 34.3 283 Drugy and s#edicines 
35.2] 26.25 34.0] 73.9] 17.8 -| 3.1 %.8 - - 15.2 14.4 2.7 284-85 , 287-89 Other chemicals 
Petroleum refining end relatet 
4.9] 55.51 27.7] 59.91 53.4 60.9} 39.8 8.8 . 100.0 32.0 17.4 - 43.7 29 | industries 
18.6) 67.3 | 86.4) 49.2] 94.2 98.9) 62.3 11.7 $1.0 100.0 12.7 54.8 - 73.7 30 | Rubber products 
27.0; 19.0] 17.1 4.0 - -| 35.0 25.1 - 24.2 18.0 5.3 1.2 40.8 32 | Stone, clay, and glass products 
16.0] 20.4/) 13.5% 17.2] 29.3 17.5] 16.1 - - 21.0 4.4 ~ ~ 1.8 33 | Primary acetals 
14,7; 18.0; 12.4 3.0 4 -2} 17.6 - - - - - -2 331-32, 3398-99 Ferrous metals and products 
18.1] 26.0} 15.3; 46.6] 42.8 49.71 18.8 7 52.8 5.7 - 2.8 333-36 Nonferrous metals and products 
27.7 | 32.6] 24.9 Bod - 4.6] 23.4 47.2 92.8 76.8 39.2 2.0 - 21.9 34 | Pabricated metal products 
23.9] 35.2] 16.3] 46.0] 53.7 16.3 {| 19.2 7.0 5 1.2 32.2 25.2 - 2.8 35 | Machinery 
Office, computing, and accounting 
18.3] 29.7% 11.0] 26.4] 56.3 68.5; 14.8 6.3 - - - ~ ~ 357 machines 
%.8; 3.0 3.3] o9.6/ 33.3 -| 29.7 37.3 14.4 1.2 33.8 25.2 - 11.8 351-56,358-59 Other machinery, except electrical 
32.7} 3.1) 2.7] 15.3 - 30.0} 28.7 27.7 16.0 3 1.5 2.7 + 2. 36 | Electrical equipment 
14.9] 10.7) 15.7 - - -] 13.9 15.7 - - - - - 10. 365 Radio and TV receiving equipment 
25.2) 26.6] 28.2] 10.2 - 25.8] 23.5 53.3 47.0 - - - - . 3o6 Communication equipment 
53.5} 63.9), S1.5] 56.6 ~ 37.4] 55.8 15.4 100.0 100.0 19.4 42.5 8 19. 367 Electronic camponents 
36.4} 40.8] 12.9] 32.9 - 41.5] 27.7 41.7 15.8 6 1.4 1.5 . 2. 361-64 , 369 Other electrical equipment 
Motor vehicles and motor vehicles 
48.2] 49.4] 29.5] 29.0 15.7} 43.5 77.2 49.0 45.2 30.9 95.6 - 371 | equipment 
43.3] 30.7] 46.7] 52.2 2.1 - 3.0 16.0 7.3 6.0 12.3 4.4 - 373-75,379 | Other transportation equipment 
10.3 7.3 8.%!1 14.0 - 9.7] 27.9 2.4 - 100.0 2.0 2.1 ~ 372,376 | Aircraft and missiles 
| Professional and scientific 
64.7} 52.4] 66.1 15.9] 70.1 74.8) 54.5 85.6 95.6 . 4.9 29.6 . 2.1 38) instruments 
Scientific and mechanicel measuring 
64.5] 62.2] 60.% 7.0 - 63.2] 61.6 86.1 6.8 - 5.3 44.3 - 2.7 381-82 instruments 
Optical, surgical, photographic, 
64.8] 40.6] 73.41] 62.4] 73.8 68.0] 49.1 78.4 16.4 - - - - 1.9 3863-67 and other instruments 
64.5] 65.6] 65.4][ 20.9] 12.6 9.0} 47.5 $0.7 - 64.3 59.9 91.2 - 19.8 21,27 ,31,39 | Other manufacturing industries 
07-17 ,41-67 | Nonmanulacturing industries 
$5.8] 70.6) 66.5] 85.7] 95.1 81.2} 53.2 $1.8 $0.7 9.3 14.3 8.9 7 43.5 737,739,807 ,891 


nonresponse. These nonsampling errors 
would also occur if a complete canvass 
were to be conducted under the same con- 
ditions as the survey (table A-2). 

The forms for the survey were mailed 
ip January 1982, and nonrespondents re- 
ceived followup letters by mail. Since total 
R&D performance funds, total Federal 
R&D funds, total net sales, and total em- 
ployment are included in the Census 
Bureau's mandatory statistical program, 
the few companies that did not reply to 
Forms RD-1 or RD-1A for 1981 were 
mailed the Census Form MA-121, which 
collects these mandatory items. 

In the absence of respondent-distribu ted 
data, the Bureau of the Census has esti- 
mated data for items as required in accord- 
ance with past performance and industry 
averages. Table A-1 shows imputation 
rates for many survey items. 


comparability of data 
over a period of 
several years 


In the survey of industrial research and 
development, there is substantial cormpara- 
bility over any 2-year period. Before mailing 
the survey forms each year, Census enters 
on each one the previous year’s figures as 
reported by the respondent. The respondent 
is asked to adjust the data for the previous 
year as necessary to make it comparable 
to those data being reported for the current 
year. Such adjustments are made to reflect, 
for example, changes in reporting concepts 
or changes in company structure such as 
mergers or acquisitions. To maintain some 
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measure of consistency, ‘he employment- 
size classification of any company affected 
by such changes has been adjusted so that 
the company is tabulated in the same em- 
ployment-size category for two consecutive 
years. 

Some measure of the degree of change 
reflecting these adjustments in contrast to 
an actual change in R&D activity can be 
gained by comparing figures for the same 
year reported for two succeeding reporting 
periods, e.g., 1980 R&D statistics in the 
final report of the 1980 survey and the 
revised 1980 R&D statistics in the final 
report of the 1981 survey. The totals for 
broad classification are likely to be very 
close in the two reports; larger differences 
are noticeable in the finer detail. The re- 
sults underscore the point that the meas- 
ures are approximate and indicative rather 
than precise. 


Table A-2. 


Stendard error of estimate (percentage) of funds for RED performance for all company 


size-groups acd for companies with less than 1,000 employees by industry: 1981 


Standard error 
1 of companies 

Industry SIC code Standard error uth Seen Ghee 

1,000 employees 
iictccntnenintdandincasccendonndsnnsbossdsednnses E eceeoeoeseenceseet «*) * 
a 20 1 19 
Se GS BSinndcccoceresesedooosecescooesooeseosrcs 22,23 3 22 
Lumber, wood products, and furmiture.......cccccccccccccece 24,25 1 20 
Paper and allied pro@ucts, ...cccccccccccccccccccceccececese 26 1 34 
Chemicals and allied products.....ccccs coccccccccceceecees 26 1 : 
ON 2861-82 , 286 «*) ll 
Drugs Ghd MEGICINGS, . 2... cccceccccccceccececececceeseceees 3 15 
Other ChambatRec cocccccocccocosccecocccccooocccceosoocoes 284-85 , 287-89 2 12 
Petroleum refining and related industries...........sscess 29 «@) 6 
RRRer SUNNMcccocooccesceecoosoocesoooesoooceoeccocesces 30 3 33 
Stone, clay, and class products... ....ccccccccccecccceccees 32 Py 22 
CURES GPGMERc coccccccccecesoooce~ocecccccoooooocosocoeose 33 1 25 
Perrous metals and products, .....ccccccccccccccccnccsccees 331-32 3398-99 1 29 
Nonferrous metals and products... ....cccccccccccccecceceee 333-36 & 32 
Pabricated metal products. .....cccccccccccccccccececceeeeee 34 . 25 
En cweneeaceccecoocssoesecooccesoeoceocooooeesoosese 35 2 il 
Office, computing, and accounting mgachines.............. 357 1 , 13 
Other machinery, except electrical. ..........cceccecccees 351-56,358-59 7 16 
Electrical equipment............ itenpennenensscoghensniiiel 36 (*) 8 
Radio and TV receiving equipment..........esecccccccccuce 365 1 20 
Communication equipment...........sccccececccccccsvececes 366 (*) 15 
ee GOIN. cannccccescecceocesosescoeeooeesess 367 1 is 
Other electrical equipment, .........ccccccecccccccccuccee 361-64 ,369 «*) 9 
Motor vehicles and motor vehicles equipment................ 371 «*) 20 
Other transportation equipment... ...cccccccccccccccccceceee 373-75,379 1 12 
Aircraft Gnd MISSILES. 0. cccccccccscccesceeceeceeueneseuee 372,376 1 85 
Professiowal and scientific instruments,.........secccceees 38 1 15 
Scientific and mechanical measuring instruments.......... 381-82 3 22 
Optical, surgical, photographic, and other instruments... 383-87 1 ll 
Other manufacturing industries, .....cccccceccccccccceseeeee 21,27,31,39 2 is 

o ee 07-17 ,41-67 ,737, 

MOBM SMONBCTASB es 0 oc ccccccccccsccccccccoccososes { $39,004,891 |) 7 25 


‘A description of the standard error of estimate is given in section A under "Methodology of Survey.” The per- 
centage (or relative) standard errors in this table may be converted to standard errors of estimate by multiplying the 
percentage shown by the associated estimate. For example, the relative standard error of estimate for RED performance 


for all company size groups in the food and kindred 


products industry (SIC 20) is shown as 1 percent, and the associated 


total RED estimate for this industry is shown as $719 million in table B-2, “Funds for research and development by in- 
The standard error of estimate, then, is .01 times 719 or 7.19. 


dustry and size of company: 1981. 


"Less than 0.5 percent. 


industry codes 
for 1967-81° 


The industry codes appearing in the 
tables are based on the 1972 Standard In- 
dustrial Classification (SIC) Manual. The 
SIC code for individual companies for 
individual companies for 1967-74 (which 
were utilized in the publications for those 
years) were originally determined by data 
reported in the 1967 Economic Censuses. 
The SIC classifications for individual 


*For a discussion of industry codes for 1966 and earlier 
years, see National Science Foundation, Research and De- 
velopment in Industry, 1975. Funds, 1975; Scientists & 
Engineers, January 1976 (NSF 77-324) and Research and 
Development in Industry, 1970. Funds, 1970; Scientists & 
Engineers, January 1971 (NSF 72-309) (Washington, D.C.. 
Supt. of Documents, U.S. Government Printing Office, 
1978 and 1972.) 


comapnies for 1977-79 (which were utilized 
in the publications for those years) were 
originally determined by the 1974 SSEL 
file. Between 1967-and 1974 and again 
between 1977 and 1979, the SIC code for 
a company on the R&D survey generally 
remained fixed and reflected that com- 
pany’s principal activity as of 1967 or 1976. 
Under certain circumstances, however, such 
as the merger of two or more companies, 
the acquisition of one company by another, 
or the formation of “conglomerates,” the 
1967 or 1976 SIC code for a company could 
have changed. The Bureau of the Census 
could not be aware of a possible new SIC 
code for a company until the 1976 or 1981 
new sample was drawn based upon the 
1974 or 1981 SSEL file. (See above descrip- 
tion of the new sample.) When the new 
sample was selected in each of -the two 
years 1976 and 1981, the industry codes 
of companies in both the old and new 


panels were examined for possible change. 
The historical R&D tables (e.g., 1968-74 
and 1977-79) have been adjusted to reflect 
the change in company activities. As it is 
not known normally when a company 
changed its industrial activities, the data 
were adjusted in the following fashion: 
for companies changing industry codes 
between 1967 and 1974, the industry total 
for each of the years affected (1968 through 
1974) were estimated to have changed at a 
constant rate of 14.3 percent per year. 
Accordingly, ihe data for the industry in 
which such a company had been classified 
in 1967 were deflated by 14.3 percent per 
year for each of the years 1968-74 (e.g., 
14.3 percent subtracted in 1968, 28.6 per- 
cent in 1977, 42.9 in 1970, etc.). Similarly, 
the data for the industry in which cuch a 
company was classified in 1974 were in- 
flated by 14.3 percent per year for each 
of the years 1968-74. 
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To reflect changes in industry classifi- 
cation between 1976 and 1981, a nonlinear 
algorithm was used which is intended to 
the original year-to-year industry trend 
as much as possible. Estimates for 1976 
remained unchanged since they were based 
on accurate classifications of companies 
at that time. Revised estimates for 1980 
were formed based upon prior-period 


Table A-3. 


data that were collected in the new 1981 
sample. Thus, the revised estimates re- 
flect the most recent classification. Based 
on the 1976 estimates and the revised 
1980 ones, estimates for each industry 
grouping for the years 1977, 1978, and 
1979 were revised. A comparison of 1980 
data collected from the previous sample 
and from the new sample (drawn in 1981) 
appears in table A-3. 

The following measures were adjusted 


(Dollars in millions] 


in the manner jus« described: Number of 
scientists and engineers; funds for research 
and development—total, Federal, and 
company; net sales; cost per R&D scientist 
or engineer; and basic research expendi- 
tures. Historical data for the other cate- 
gories appear in selected tables of this 
publication. (See tables B-2, B-S, B-9, B-11, 
B-21, B-22, B-30, B-38, B-39, B-40, B-44, 
B-53, B-55, and B-59)}. No adjustments were 
made in data for other measures. 


1980 RED funds as collected on the 1980 and 1981 R&D surveys’ 


Total RED Reasons for revisions 
Industry SIC code — — Difference | Industry Data New 
1980 survey | 1981 survey (B) - (A) shifts |revisions| sample 
(A) (B) (c) (D) (E) (FP) 
Memeecooeoceoesosoosceesoooeseeoeoees ereereeeeeeeeeeeeee 43,879 44,505 +626 0 -33 +659 
Food and kindred products. ......scccecccseces 20 517 620 +103 0 0 +103 
Textiles and apparel. ....ccccccccccccceceeees 22,23 102 115 +13 -l +5 +9 
Lumber, wood products, and furniture. ....se+. 24,25 165 148 -17 -17 0 0 
Paper and allied products. ........ceseeseeees 26 508 495 -13 +5 0 -18 
Chemicals and allied products.........ssssss. 28 4,608 4,636 +28 ~137 +8 +157 
Industrial chemicals..............++- occcee 281-42, 286 2,273 2,197 -76 -170 +5 +89 
Drugs and medicines. ......ccccccccceccceeee 283 1,665 1,777 +112 0 +2 +110 
Other Chemicals. ..cccccccccccscccseccesesese 284-85 , 287-89 670 662 -8 +33 +1 -42 
Petroleum refining and related industries.... 29 1,565 1,552 -13 -10 0 -3 
Rubber rrr rrTrrrTrrrrrrrereyrreyeyy 30 646 656 +10 -l 0 +11 
Stone, clay, and glass products........sse0«. 32 401 406 +5 -15 0 +20 
Primary errr TT TTT TTT Tr rr 33 693 728 +35 +39 0 4 
Ferrous metals and products.........sssses+ 331-32 , 3398-99 318 443 +125 +130 0 -5 
Nonferrous metals and PTOGUCES,...cccccceces 333-36 375 285 -90 -91 0 +1 
Fabricated metal PFOGUCES. cc ccececceceeeesees 34 588 550 -38 -35 0 -3 
MOCHAMETY .. cc cccc cece ceeeeeeeeeeeeeeeeeeeeees 35 6,076 5,901 -175 -261 +1 +105 
Office, computing, and accounting machines. 357 4,287 3, 962 -325 -520 0 +195 
Other machinery, except electrical......... 351-56 ,358-59 1,789 1,939 +150 +239 +1 -90 
Electrical equipment. ..... 2... ccc ccccuueccs 36 9,137 9,175 +38 -87 <8 +173 
Radio and TV receiving equipment........«+- 365 89 556 +407 +448 0 +19 
: Communication OQUIPMOTIE. . cc ccceeceeeeeeeeee 366 “4,510 4,024 486 -505 -ll +30 
? Electroric COMPOTOTIES . cc ccecceceeeeeeeeeeee 367 1,354 1,547 +193 +61 -33 +165 
} Other electrical OQUIPMONE. . cc cccccceeseees 361-64, 369 3,184 3,048 -136 -91 oe <1 
: Motor vehicles and motor vehicles equipment... 371 4,843 4,955 +112 +120 +13 -21 
Other transportation equipment........ssssees 373-75 .379 155 162 +7 +2 0 +5 
4 Aircraft and MISSILES. . cc cccccceecescceeceeee 372,376 9,626 9,198 -428 -242 -153 -33 
* Professional and scientific instruments...... 38 2,276 3,029 +759 +593 +164 +22 
A Sctentific and mechanical measuring 
§ imetruments.....scscecceeee eeneenae eeeeeeeereree 381-82 735 1,352 +617 +604 +2 +11 
Optical, surgical, photographic, and other 
f instruments.......... PTTTTTITITTT TTT TTY 383-87 1,535 1,677 +142 «ll +142 +11 
4 other manufacturing industries............66. 21,27,31,39 410 364 -46 -7 -3 -36 
07-17,41-67 
} Yonmanufacturing industries.........ceseeee0s { 737,739,807,891 1,569 1,815 +246 +7% 0 +172 


‘The difference between the two sets of 1980 estimates can be accounted for by companies which have switched industries (column D), 


sompanies which have revised their date (column E), and sampling variation (column F). 


Within column (F), $435 million is accounted 


for by estimating the growth factor for the RD-lA companies which was not reflected in the original 1980 survey (see technical notes). 
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section b 


Statistical tables 


in all tables of this report 


¢ Details may not add to totals be- 
cause of rounding. 


* Percentages were calculated on the 
basis of thousands of dollars and 
may differ from those based on the 
rounded figures shown. 


e Percentage changes are increases 
unless otherwise indicated. 


Total Funds for Research and 
Development 
page 

B-1 Trends in funds for industrial 
research and development vy 
source: 1956-81 
Funds for research and devel- 
opment by industry and size 
of company: 1956, 1958, 

1963, 1967, and 1970-81 ..... 12 
Funds for research and devel- 
opment by industry and size 
of company: 1981 .......... 13 
Funds for research and devel- 
opment by industry, size of 
company, and size of R&D 
program: 1981 


B-2 


B-3 


Company Funds for Research and 
Development 


B-5 Company funds for research 

and development by industry 

and size of company: 1957- 

58, 1963, 1967,and1970-81 .. 15 
Company funds for research 

and development by industry 

and sizeof company: 1981 ... 16 


B-6 


page 


B-7 Company-financed research 
and development contracted 
to outside organizations by 
industry and size of company: 
ee eee eee 17 
Companies contracting re- 
search and development to 
outside organizations by 
industry and size of company: 
RE 6 66 + b0.00.058:105.50 008909 18 
Company research and devel- 
opment performed by foreign 
affiliates of U.S. domestic 
companies outside the 
United States by selected 
industry: 1974-81 .......... 19 
B-10 Company funds for R&D 
performance by selected 
industry: 1981 actual and 
1982 projected ........... “i: oe 


B-3 


Federal Funds for Research and 
Development : 


B-11 Federal funds for research and 
development by industry and 
size of company: 1957-58, 
1963, 1967, and 1970-81 
B-12 Federal funds for research and 
development by industry and 
size of company: 1981 ....... 21 
B-13 Federal funds for research 
and development by selected 
industry and agency: 1963-77, 
1979, and 1981 
B-14 R&D-performing companies 
with Federal R&D funds by 
industry and size of company: 
. . PPPUTETELTIET LEE 23 


20 


22 


ERPPERBR BRABEA SE B- 


B-15 Industry-administered fed- 
erally funded research and 
development centers—com- 
position of work force and 
funds by character of work: 
DEE cas veveeee 60000062 


R&D Funds by Size of Company 


B-16 R&D-performing companies 
in manufacturing and non- 
manufacturing industries by 
size of company: 1981 

B-17 R&D-performing companies 
by size of company and R&D 
program: 1981 

B-18 R&D-performing manufac- 
turing companies with 5,000 
or more employees by industry 
and percent change in R&D 
funds: 1980-81............. 

B-19 Percent of total, Federal, and 
company funds of R&D- 
performing companies ranked 
by size of R&D program: 
POPE Frere veacbessececes 


“ee eee ee eeeeve 


R&D Funds Related to Net Sales 


B-20 Net sales of R&D-performing 
companies by industry and 
size of company: 1980-81 .... 
R&D funds as a percent of net 
sales in R&D-performing 
manufacturing companies by 
industry and size of company: 
1957-58, 1963, 1967, and 


B-21 


page 


24 


25 


26 


27 


SOME DATA MAY HAVE SIGNIFICANT IMPUTATION RATES. SEE TECHNICAL NOTES FOR DETAILS. 
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B-22 Company R&D funds as a 

percent of net sales in R&D- 

performing manufacturing 

companies by industry and 

size of company: 1957-58, 

1963, 1967,and 1970-81 ..... 29 
B-23 R&D funds as a percent of net 

sales in R&D-performing 

manufacturing companies 

ranked by size of R&D pro- 

gram by industry: 1981 ...... 30 
B-24 Company R&D funds as a 

percent of net sales in R&D- 

performing manufacturing 

companies ranked by size of 

net sales byindustry:1981 ... 31 
B-25 Percent of net sales and em- 

ployment of R&D-performing 

companies ranked by size of 

R&D program: 1972-81 ..... 31 
B-26 Percent of total and Federal 

R&D funds and of net sales of 

R&D-performing companies 

ranked by size of R&D pro- 

gram by industry: 1981 ...... 32 


Funds for Research and Funds for 
Development 


B-27 Funds for basic research, 

applied research, and devel- 

opment performance: 

Re eee 33 
B-28 Funds for basic research, 

applied research, and devel- 

opment by industry and size 

of company: 1981 .......... 34 
B-29 Funds for basic research, 

applied research, and devel- 

opment by industry, source of 

funds, and selected company 

size-groups: 1981 .......... 35 
B-30 Funds for basic research by 

industry and size of company: 

1957-58, 1963, 1967, 1970-77, 

1979, and1981 ............. 36 
B-31 Funds for basic research by 

field of science and engi- 

neering: 1967, 1970-77, 1979, 

GBGTEE o ccvccsesescevees 37 
B-32 Funds for basic research by 

industry and field of science 

and engineering: 1981 ....... 37 
B-33 Number of R&D-performing 

companies conducting basic 

research by industry: 1981 ... 38 
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B-34 Funds for applied research 
and development by product 
field: 1963-64, 1967-77, 
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Table B-l1. Trends in funds for industrial research and development by source: 1956-81 
[Dollars in millions] 
Total R&D Federal Company?! 
Percent 
Year a ’ anon Percent Percent 
ount Amount of Amount of 
provécus total total 
year 
RR SS eo $6,605 42 $3 ,328 50 $3,277 50 
RS ee eae 7,731 17 4,335 56 3,396 44 
RN ee er 8,389 9 4,759 57 3,630 43 
i. --nn epee eben aeeeeaneneneet 9,618 15 5,635 59 3,983 4l 
0 ee eee 10,509 9 6,081 58 4,428 42 
EN RE ROD a aw ee Raed 10,908 4 6,240 57 4,668 43 
is .92400000006000080000008 0006 11,464 5 6,434 56 5,029 44 
iite-.enashateaconeannnananeaeas 12 ,630 10 7,270 58 5,360 42 
i --e.eneenseeonnenbeandeesaans 13,512 7 7,720 57 5,792 43 
EE a ee 14,185 5 7,740 55 6,445 45 
iin.stanoeandeaananennnanneshans 15 ,548 10 8 ,332 54 7,216 46 
in a.tenéneneesnnneneesonsnenee 16,385 5 8,365 51 8,020 49 
dnp nh eeneneesennreaseaonene 17,429 6 8 ,560 49 8 ,869 51 
ip ppsenkhaaensonnnenanenssaaene 18 ,308 5 8,451 46 9,857 54 
Bere vccccccccooccosesoceoeoescess 18 ,067 -1 7,779 43 10,288 57 
th éne¢unmeannabnendbbnnes ésoane 18,320 l 7 , 666 42 10,654 58 
epee eeeeeeeneeeee eevee eee28 19,552 7 8,017 4l 11,535 59 
ree ee ee rer 21,249 9 8,145 38 13,104 62 
Diittehe nha eanbhdnbdaiinannsnh makmni 22,887 8 8,220 36 14 , 667 64 
|) PP rrrTrrTrTrrrrTrrT TT TTT rrTr Tri 24,187 6 8 ,605 36 15 ,582 64 
CO ee 26,997 12 9,561 35 17,436 65 
Bee Poccccccccessocececceccesoccee 29,825 10 10 ,485 35 19,340 65 
i tackectnbbaebheeneneesennsan 33 ,304 12 11,189 34 22,115 66 
|, PPPPYOTTTTITITT TTT rrr Tre 38,226 15 12,518 33 25,708 67 
Sere re ee eee ee 44,505 16 14,029 32 30,476 68 
tn 0506660600 0660006000060608006 51,830 16 16,468 32 35 ,362 68 


‘Company funds include all funds for industrial R&D work performed within company facilities except funds 


provided by the Federal Government, 


Excluded are company-financed research and development contracted to out- 


side organizations such as research institutions, universities and colleges, or other nonprofit organizations. 
2Funds by source estimated by the National Science Foundation, 


SOURCE : 


National Science Foundation. 
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Table B-2. Funds for research and development by industry and size of company: 1956, 1958, 1963, 1967, and 1970-8i 
{Dollars in millions) 


Industry and size of company SIC code 1956 1958 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
PEO cccocceoccoceeeeeoococeeoorssoooocesococosees eeee ere ewer *reeeee $6,605 $8,389 $12 ,630 $16,385 $18 ,067 $18,320 $19,552 $21,249 $22 ,887 $24,187 $26,997 $29,825 $33,304 $38,226 $44,505 $51,830 
Distribution by industry 

Food and kindred products........cccccccecccccccccecs 20 64 83 130 183 230 240 259 269 298 335 355 415 472 528 620 719 
tne 4 niece een means 22,23 «) 26 30 57 58 59 61 64 69 70 82 83 89 101 115 124 
Lumber, wood products, and furnmiture.....sscccesesess 74,25 «*) 12 ll 12 52 53 64 71 84 88 107 123 126 139 148 167 
Paper and allied products....ccccccccccccccccccccsess 26 36 42 69 128 178 187 189 194 237 249 313 333 387 445 495 (4) 
Chemicals and allied products......sscccccccccscceces 28 641 792 1,239 1,507 1,773 1,832 1,932 2,116 2,450 2,727} 3,017 3,202 3,580} 4,038 4,636 5,325 
I RR, 0s nn enncnendseamnnetneennene 281-82 ,286 460 553 809 966 1,031 1,009 1,031 1,11¢ 1,.99 1,391 1,524 1,668 1,798 1,962 2,197 2,553 
Bee GRO GeNeNRRic cc ccccccccccocccoeseceocence cee 283 94 128 216 343 685 549 607 698 807 981 1,091 1,117 1,308 1,517 1,777 (4) 
RCL LILA NLL: TOI 284-85 ,287-89 87 lll 234 i 257 274 2% 299 344 354 401 417 474 559 562 () 
Petroleum refining and related industries,........... 29 182 246 317 371 515 505 468 498 622 693 767 918 1,060 1,262 1,552 (*) 
Rubber BUORSUR se ccc ccccceeeooeooeoeeoocecooooeeeooece 30 «) 89 156 182 276 289 377 426 469 467 502 49! 493 577 656 (*) 
Stone, clay, and glass prodicts......cccccccccccveces 32 260 275 i100 136 167 164 183 199 217 233 263 267 324 356 406 (4) 
Primary MEEOn concooeceseooeseseeoeeseseooceseoeoeee 33 90 131 183 242 275 272 277 307 358 443 506 538 560 634 728 889 
Ferrous metals and products?.........cececeeccccece 331-32 3398-99 «) 80 106 135 149 14/ 146 163 181 215 256 284 314 375 443 (4) 
Nonferrous metals and products’......... seeenesnons 333-36 «') 51 77 107 126 124 130 145 177 228 250 254 246 259 285 (*) 
Fabricated metal products..........cccceccccccecceees 34 116 162 153 163 207 242 253 291 313 324 358 386 384 455 550 638 
itn annntnnenenenensacnnsesanssnnenes —neenens one 35 543 781 958 1,326 | * 1,729 1,860 2,158 2,549 2,985 3,196 3,487 3,880 4,283} 4,825 5,901 6,800 
Office, computing, and accounting machines......... 357 (*) (*) (*) (*) (*) (*) 1,456 1,733 2,103 2,220] 2,402 2,655 2,883 3,214 3,962 (*) 
Other machinery, except electrical.............ss+: 351-56,358-59 (>) ©) () @) @) @) @) () () 43) (3) 1,225 1,400 1,611 1,939 (4) 
Electrical equipment............ aenananenen en _ 36 1,516 1,969 2,868 2,867} 4,220] 4,389 4,680} 4,902 5,011 5,105 5,636 5,886 6,507 7,824 9,175 10 ,466 
Radio and TV receiving equipment............... sees 365 (*) (*) (*) 45 70 64 48 49 51 50 52 96 130 245 556 (*) 
Communication equipment...............+- seoceeseens 366 3 { 2,583 2,613 2,426 2,385 2,511 2,725 2,999 3,635 4,024 4,737 
Electronic components.........ccccscccoccscceeeeees 367 o O65} «61,773 ] 2,425) 2,606) 2,732 330 406 489 549 691 770 902} 1,169| 1,547] 1,659 
Other electrical equipment..........cccececcecccecs 361-64 ,369 «*) 1,101 1,093 1,397 1,546 1,594 1,719 1,834 2,047 2,121 2,382 2,295 2,476 2,775 3,048 (*) 
Motor vehicles and motor vehicles equipment.......... 371 } { 1,954 2,405 2,389 2,340 2,778 3,358 3,879 4,509 4,955 4,929 
Other transportation equigment.....cccccccccccccccccs 373-75,379 608 656] 1,090] 1,356] 1,591] 1,768 56 72 87 90 9% | 120 131} ‘159 162 C) 
NT 372,376 2,138 2,609 4,712 5,669 5,219 4,881 4,950 5,052 5,278 5,713 6,339 7,033 7,536] 8,061 9,198 11,702 
Professional and scientific instruments............+. 38 200 294 284 542 744 746 838 961 1,075 1,173 1,331 1,571 1,998 2,505 3,029 3,685 
Scientific and mechanical measuring instruments.... 381-82 97 156 70 104 131 133 163 186 221 266 325 452 670 950 1,352 (*) 

Optical, surgical, photographic, and other 
ENN ADEA LIE TN 383-87 103 138 214 438 613 612 675 775 854 907 1,007 1,119 1,328 1,555 1,677 (4) 
Other manufacturing industries.......cscccccccccccees 21,27,31,39 «*) 105 54 90 128 131 146 158 177 205 217 243 266 288 364 393 
Nonmanufacturing industrics....sscsscecseceeeeeeesees { Ont ee aae } G) 117] 276] = 559] = 705] += 704] += 707 | 7s] = 768 | «= 735] = Bas | «= 958] 1,229] 1,540] 1,815 m 

’ , 
Distribution by size of company 
(based on number of employees) 

Less than Fe PPYTTITITITITITTTT TTT TTT T TTT TT eeeceeeeeeee ee eeeee 369 532 619 687 904 884 929 940 1,058 1,222 1,384 1,353 1,438 1,764 2,065 2,522 
tt 1 Thins sons ccenhebnceenennabnensabeeanasnns E eeneeeneeenenehnne 2550 642 1,022 1,017 1,233 1,195 1,215 1,248 1,370 1,385 1,500 1,526 1,931 2,483 2,701 3,213 
5,000 to DFID a cccccccccccccescccccccccccccececessece eeerereeeeeeeeeereeee 892 1,095 1,170 1,076 1,168 1,346 1,478 1,648 1,829 1,551 1,691 2,028 2,425 
10,000 to Mw . PPPVTTTITITITITITITITT TTT TTT tT eseeeeeer ee eeeeeeeee 25,686 7,215 10,989 13 790 14 835 15 071 2,159 2,236 2,416 2,633 2,874 3,418 4,278 5,191 6,017 6,938 
BD GP GBc cocccccccecccccsesoecosssesoccscococce ft secceseeoseesccese ’ . . 14,173 | 15,657 | 16,697 | 17,469 | 19,591 | 21,699 | 24,106] 27,097] 31,693 36,732 


Not separately available but included in total, See general notes. 

2Estimate! by the National Science Foundation, 

ISIC codes 3398 and 3399 included in the nonferrous metals and products group for 1956-63. 
*Data not tabulated at this level prior to 1972. 

Spata not tabulated at this level prior tc 1977, 

*tncluded in the other electrical equipment group. 


SOURCE: National Science Foundation, 


/H, 


Table B-3. Funds for research and development by industry and size of company: 1981 
[Dollars in millions] 
Companies with total employment of-- 
Industry S5C cade Total | Less than | 1,000 to 5,000 te | 10,000 to | 25,000 or 
1,000 4,999 9,999 24,999 more 
ETE Ee ny eee ee a ee ee eeneeeeeeeeeeeeeeee $51,830 $2,522 $3,213 $2,425 $6,938 $36, 732 
Food and kindred products.......ccccccccccccccccccces 20 719 (*) (*) (*) (4) 242 
RE MD Un nn nea eeenanenceeeceneenlet 22,23 124 (*) (*) (*) 38 21 
Lumber, wood products, and furniture............eeee- 24,25 167 ll (*) 25 (*) 35 
Paper and allied productS.......cceccccecececccceeces 26 (*) (*) 61 23 (4) 321 
Chemicals and allied products......cccccccccccccecces 28 §,325 210 520 518 1,877 2,201 
Industrial teen aie eetiaabenaen tt 281-82 , 286 2,553 (7) (*) (*) (7) 1,695 
Drugs and EE a 283 (*) (*) (*) (*) (*) 304 
Other TA Ne ree 284-85 ,287-89 (7) lll 172 97 (*) 202 
Petroleum retining and related industries.........ee- 29 (7) ll 18 (*) (4) (*) 
Rubber eT 30 (*) 68 () (*) 68 (*) 
Stone, clay, and glass products.......ccccccccccccecs 32 () 23 26 10 (4) 119 
Primary ES 33 889 48 99 75 95 571 
Yerrous metals and productS.......cscecccececececs 331-32 ,3398-99 (4) (*) (*) (7) (*) (*) 
Nonferrous metals and products.......ccccececccece 333-36 (4) (*) (7) (*) (4) (*) 
Fabricated metal products......ccccccccccccccecccces 34 638 (*) (*) «*) (4) () 
Ds i..6¢ ipa h eee n edhe ebbeeneceeeeseaneorores 35 6,800 621 576 253 709 4,642 
Office, computing, and accounting machines........ 357 (7) (*) 1) (7) (*) 
Other machinery, except electrical...............- 351-56,358-59 (*) (7) (*) t) (*) (*) 
ee 36 10,466 316 536 518 1,095 8,000 
Radio and TV receiving equipment.................. 365 (7) (*) (7) (7) (4) 457 
Communication equipment............ccceccccecccees 366 4,737 102 (*) (*) 415 3,871 
Electronic COMPONENTS........ccccccccccccccccccees 367 1,659 (7) (7) (?) (7) 790 
Other electrical equipment............ anaasonséans 361-64 , 369 ¢%) (7) (*) 80 267 2,882 
Motor vehicles and motor vehicles equipment......... 371 4,929 (*) (*) (*) (*) 4,625 
Other transportstion equipment,..........eeeceeeeees 373-75,379 (4) (7) (7) (7) (*) 87 
Aircraft and missiles. ....cccccccccccccccccccccccces 372,376 11,702 (*) 142 (7) 656 10,594 
Professional and scientific instruments,..........e. 38 3,685 299 267 180 615 2,324 
Scientific and mechanical measuring instruments... 381-82 (7) (7) 172 (*) 228 972 
Optical, surgical, photographic, and other 

TTT TTT TTT TTTTTTTrTrirrirrrirere+TTs 383-87 (*) (*) 95 (*) 387 1,352 
Other manufacturing industries........ccccecccccccces 21,27,31,39 393 43 80 64 82 (*) 

Nonmanufacturing industries.......cccccccccccccccces 07-17,41-67, i 1 1 
{ 737,739,807 ,891 (*) 575 504 <>) 516 (*) 


Not separately available but included in total, 


SOURCE: National Science Foundation, 


See general notes, 
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Table B-4, Funds for research and development by industry, size of company, and size of RED program: 


1981 


RED size of program [thousands of dollars] 


I and 
minotey ond cies ef emyeny StS cate Total | tess than | $200 to | $1,000 to | $10,000 to | $100,000 
$200 $9,999 $99,999 or more 
{Dollars in millions] 
éhaehencanesbeenese otibmainine sovense beceonss theestie ‘ $51,830 $489 $858 $3,272 $9,950 $37,261 
Distribution by industry 

Food and kindred products. ............2-eeceeeceeces 20 719 13 25 199 483 0 
Textiles and SE ccceccccesoosecoeceooooeosooess 22,23 124 13 20 63 28 0 
Lumber, wood products, and furniture.........sesees 24,25 167 8 15 50 95 0 
Paper and allied Ci. sscoscecesoeoreseoeeeseeeos 26 () (’) 14 65 224 256 
Chenicals and allied DAE. «cateeesteebeeeese +004 28 5,325 49 47 306 1,880 3,044 

Industrial PS 6.24 tee eeanennennenesnnesesee 281-82 , 286 2,553 12 13 86 608 1,833 

Drugs and EE ee 283 (4) «) 12 §3 917 1,009 

ther Ns 0.0.90066660600006000600000000006026 284-85 ,287-£2 qy «’) 21 157 354 202 
Petroleum refining anc related industries........<- 29 (4) (7) 2 36 245 1,633 
Rubber BUOENSER sc ccccccceeeeeosoooooosvoesoooecooocese 3e «*) (4) 19 89 268 383 
Stone, clay, and glass BPOSRCESc cc cccccccecooosceccs 32 «*) (@) 16 49 395 0 
Primary a ee 33 889 7 19 163 538 163 

Ferrous metals and PFOGUCES . cccccccccscccecccesses 331-32 ,3398-99 «*) (*) 14 77 299 163 

Nonferrous metals and products.....ccccccccccccces 333-36 «*) (*) 5 85 239 0 
Fabricated metal BPOENSUB c cocccccesoocoeceoocoocoose 34 638 24 65 145 404 0 
EET eT TT TT TT TTT TTT TTT TTT TTT TTT 35 6,800 113 185 712 1,177 4,613 

Office, computing, and accounting machines........ 257 (*) (4) 31 186 591 3,687 

Other machinery, except electrical.......sccceccees 351-56, 358-59 (7) (4) 154 526 586 926 
Electrical SQUIPMENE. ..cccccccccccccccceeeceseeseees 36 10,466 58 128 400 1,561 8,317 

Radiv and TV receiving equipment.........scecceees 365 (4) (7) 17 28 96 457 

Communication CQUIPMENt...ccccccccececeseceseceses 366 4,737 15 35 76 400 4,212 

Electronic COMPONENTS... ccccccccesescessesesseseses 367 1,659 21 38 113 581 907 

Other electrical equipment.........cccccsecccccees 361-64 , 369 () (7) 38 184 485 2,742 
Motor vehicles and motor vehicles equipment......... 371 4,929 5 16 27 323 4,558 
Other transportation equipment...........scececccees 373-75,379 (4) (4) 3 41 112 
Aircraft and Pt «cecnccenns obneesseoceeeeeeeee 372,376 11,702 2 9 127 361 11,203 
Professional and scientific instruments............- 38 3,685 34 109 349 442 2,751 

Scientific and mechanical measuring instruments... 381-82 (*) (*) 74 215 294 1,078 

Optical, surgical, photographic, and other 

ts |S PPTTTTTTITiITrrrrrrsfrreefe+eresfftete 383-87 (*) (*) 35 134 148 1,673 
Other manufacturing industries.......ccccesececesess 21,27,31,39 393 15 35 99 246 0 
Nonmanu facturing ANGUSTETICS.. cccccccccsceceseseeseee { =e hin (*) (4) i32 352 1,168 339 

, a ’ 
Distribution by size of company 
(based on number of employees) 

Less than 1,000, .cccccccccccccccccccccccccccecccesee eeeeweeeeeeeeeeeeee 2,522 473 696 1,027 326 0 
1,000 to BBD. ccccccccccccccccccccccccccccsoccocese eeeeeeeeeneeeeeeeee 3,213 14 132 1,348 1,720 0 
5,000 to 9 FD. cccccccccccccccccccccccccccccccescese eeeeeeeeeeeeeeeaeee 2,425 1 17 474 1,600 333 
10,000 to 26 DD ccccccccccccccccccccccccceccesecese eeeeeeeeaeee ees eeee 6,938 0 7 356 3,903 2,671 
25,000 or MOTC cece ceeeeseeeeseeeeeeesesseeseseesseeees eeeeeeeeeeeeeeeeee 36,732 1 4 69 2,401 34,257 

‘Not separately available but included in total, See general notes, 

SOURCE: National Science Foundation, 
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Table B-5. Company funds for research and development by industry and size of company: 1957-58, 1963, 1967, and 1970-81 
{Dollars in millions) 
Industry and size of company SIC code 1957 1958 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
PD .ccceeensseoerceseeceensenreseoresesosoees erer err eeee eee eens 33,396 $3,630 $5,360 $8,020 $10,288 $10,654 $11,535 $13,106 $14,667 $15,582 $17,436 $19,340 $22,115 $25, 708 $30,476 $35,362 
Distribution by industry 

Food and kindred products... ........cccececccce cecee 20 76 77 (*) 181 227 238 258 268 297 «) (4) «4 (4) (4) «4 713 
LLL LIT 22,23 4 20 «) (4) «*) 59 61 63 «*) e5) ) a) «) «) «) 123 
Lumber, wood products, end furniture............ss«<. 24,25 vA 12 «*) 12 $2 «) «) 4) «*) 88 106 123 126 139 148 167 
Paper and allied products........cccecccecvecccccsece 26 35 42 69 « «*) «) @) «*) «*) ) «) «4 «@) 'o3) 495 562 
Chesicals and allied products.......ccccccccccccecces 28 616 666 1,004 1,297 1,593 1,640 1,741] 1,913 2,236 | 2,490] 2,751 2,907 | 3,250} 3,692 4,266 4,942 
Industrial chemicals... ......ccccccceccccccccceccecs 281-82 ,286 423 443 662 785 873 £50 860 936 1,105 1,173} 1,275 1,387 1,473 | 1,617 1,856 2,186 
Drugs and medicines, .....cccccsccccccccncsccccccecs 283 104 126 207 @) @) «*) oe) «*) @) «) «) «) «) «) 1,756 1,997 
Other chemicals... eeeeeereeee eee eeee eee eee eee”- eee 284-85 , 287-49 89 97 135 «) «) «@) @) «@) «@) i) @) a) «@) @) 653 759 
Petroleum refining and related industries............ 29 200 234 296 355 493 488 454 485 603 4) 715 842 939 1,109 1,401 1,777 
Rubber ee 30 70 68 lll 160 205 221 255 280 @) «) (4) «) «) @) 4) 616 
Stone, clay, and glass pro‘ucts.......ccccccccccceces 32 @) «) 97 134 156 is3 168 184 203 @) (4) «) «) (4) 363 411 
Primary EE ee 33 103 117 174 2%4 263 266 264 297 350 422 481 49% 437 539 594 707 
Ferrous metals and products’... ......ccccccecccsece 331-32 ,3398-99 63 78 105 134 148 142 16s 159 a) 211 252 261 271 305 338 als 
Nonferrous metals and products’.........cceccceeees 333-36 40 39 69 100 117 124 121 138 «*) 2 229 233 226 234 256 293 
Fabricated metal products........cccccccccerececceces ™% 97 195 129 151 201 230 243 279 299 297 322 342 348 44 $01 558 
Tn acu eneemnasenanenneneenannnenen waneneennete 35 397 438 709 | 1,004 1,469 1,545 1.7 2,120 2,473 | 2,687 | 2,955 3,403 3,901] 4,490 5,254 6.061 
Office, computing, and accounting machines......... 357 @) @) @) @) @) (*) ) (*) «) 1,734 | 1,893 2,2 2,556 | 2,958 3,436 3,919 
Other machinery, except electrical.............s<+- 351-56,358-59 (*) (*) (*) (*) (*) (*) (} (*) «*) (*) «*) 1,183 1,345 1,532 1,818 2,142 
ee 36 608 632 1,017 1,571 | 2, 2,131 2,313 | 2,491 2,706 2,798 | 3,081 3,238 3,741] 4,515 5,431 6,502 
Radio and TV receiving equipment................++- 365 ) @) @) () «*) «y «) «) «*) (4 $2 85 102 192 346 364 
Communication equipment... .........cccececccecceces 366 1,165 1,251 1,287 1,328 | 1,418 1,559 1,763} 2,069 2,367 2,946 
Electronic COMpORORtS..........ccccccccccccccccccce x7 230 253 564} 930 | 1,183 | 1,252 { ‘205 | 2600] ‘306; «| ‘> ] ‘>| “| “ood aaes] ie 
Other electrical equipment. ...........-cceccccccces 361-64, 369 378 379 453 () (4) «*) ) (4) «) @) (*) «) (4) (4) 1,553 1,910 
Motor vehicles and motor vehicles equipment.......... 371 1,661 | 2,020 2,101 2,022 | 2,395 2,887 3,381] 3,780} 4.300 4,295 
@ther transportation eguigmest..........0-.......... 373-75,379 517 560 799 9% | 1,278 | 1,461 { "2! (33) 'so} ‘43) '@ >] “] '@ 88 86 
Aircraft and Ee 372,376 299 333 452 1,138 1,213 1,017 978 1,154 1,278 1,265 1,418 1,547 1,823 2,201 2,570 3,201 
Professional and scientific instruments.............. 38 140 157 202 353 550 583 678 801 908 1,001 1,168 1,350 1,668 2,012 2,456 3,047 
Scientific and mechanical measuring instruments.... 3#1-82 59 63 $3 67 lll 120 151 175 211 251 309 405 560 747 1,001 1,28* 

Optical, surgical, photographic, and other 
SRT c coccoceoeeoeeeeeeeseeeooeeeeeseeesooee 383-87 $1 94 149 286 439 463 527 626 697 750 859 945 1,108 1,265 1,454 1,762 
Other manufacturing industries... ........ccccccccceces 21,27,31,39 19 33 $2 88 (4) «*) 4) «) «’) 198 212 204 266 288 33S 393 
Hemmaasfacturing indestries.....ccccccccccscccccccecs { ee yy) Q) 55 8s 172 225 252 277 299 305 425 | 471 541 702 859} 1,037] 1,199 

. ’ 
Distribution by size of company 
(based on number of employees) 

Less than Rc ccccccccocecocccooocooscocoscesosecce eeeeeeeeeeeereeeeee 375 299 425 459 540 565 } 603 633 691 949 1,085 1,145 1,226 1,375 1,711 2,038 
1,000 to eh PPT TTT TTT TTT TTT TT TTT TTT TTT TT TTT Tre eeeeeeeeeeeeeeeeee $406 440 $96 666 821 828 { 843 891 992 1,132 1,231 1,289 1,586 1,893 2,257 2,702 
5,000 to Fe PPT T TT TTT TTT TTT TTT TTT TTT TTT TT TTT TTT eeeeeeeeeeeeeeeeee 642 884 956 890 981 1,116 1,190 1,334 1,439 1,310 1,463 1,596 1,866 
,000 to Bec TePcccccccccceccoecceoscceccoooccocseces Seeeeeeeeeeeeeeere *2,615 *2,891 4,338 6 254 8 043 a 305 1,540 1,731 1,986 2,262 2,325 2,583 3,203 4,012 4,867 5,685 
25,000 or MOTO ccc eee eee eee eee EEE HEHEHE EEEEE ereeeeeeeeeeeeeeee 4 1d ° 7,659 8 ,868 9,882 10,049 11,461 12,884 14,790 16,965 20,045 23,071 


Note: 


tracted to outside organizations such as research institutions, universities and colleges, or other nonprofit organizations. 


‘Not separately available but included in total. 


*g1c codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 


pata not tabulated at this level prior to 1972. 
“Data not tabulated at this level prior to 1977. 
SIncluded in the other electrical equipment group. 
“Estimated by the National Science Foundation. 


See general notes. 


1K 


Company funds include all funds for industrial MLD work performed within company facilities except funds provided by the Federal Government. 


-. 


Excluded are company-financed research and development con- 


Table B-6. Company funds for research and development by industry and size of company: 1981 
[Dollars in millions] 
Companies with total employment of-—- 
Sataotey Ste este Total | Less than | 1,000 to | 5,000 to | 10,000 to 25,000 
1,000 4,999 9,999 24,999 or more 
Say a a a ea a ee errr eee eee ee eeenenee $35,362 $2,038 $2, 702 $1, 866 $5, 685 $23, O71 
Food and kindred IS id tiene menenieed dint 20 713 20 78 75 297 242 
Textiles and apparel...... . eee nereeeerreeeereeeeeeeee 22,23 123 18 26 20 38 21 
Lumber, wood products, end furniture............. ‘alam 24,25 167 ll @) 25 «) «) 
Paper and al*i:d products....... cidinns siesetaeeseel 26 562 () 61 23 139 «*) 
Chemicals and allied products............... eccesooes 28 4,942 199 519 517 1,864 1,846 
I I Te OE 281-82 ,286 2 186 59 124 200 460 1,343 
Drugs and med’ cines............ eaenbebadentooonness 283 1,997 (4) 223 221 1,221 «) 
Other i a a a eel 284-85 ,287-89 759 «*) 172 97 180 «*) 
Petroleum refining and related industries............ 29 1,777 «*) 18 (4) 123 1,623 
Rubber PEE, acnececeseseesoooseoooeeooecesoseess 30 616 «*) 94 51 «*) 337 
Stone, clay, and glass products... ...cccccsccecscceces 32 411 «*) 26 10 24-4 «*) 
Primary EE a a en 33 707 31 97 75 88 416 
Ferrous metals and BrORNstc ccccccccoceccesosoceese 331-32 ,3393-99 414 @) 46 «*) 30 286 
Nonferrous metals and products........scccecceccecs 333-36 293 «*) 51 () 58 130 
Fabricated metal ee 34 558 89 88 95 & 203 
EEE ETT TTT TT TTT TTT TT TTT TTT TTT TTT 35 6,061 587 561 244 699 3,970 
Office, computing, and accounting machines......... 357 3,919 186 255 83 279 3,116 
Other machinery, except electrical......cccccecccces 351-S6 ,358~-59 2,142 401 306 161 420 854 
Electrical GUBEDEER ccc cccccoeoeesooeceosooesesoooese 36 6,502 275 426 349 819 4,634 
Radio and TV receiving equipment.........sseseeeees 365 364 29 21 (4) (4) (*) 
Communication SQUIPMONE,..cccccccccccccecseseseeseses 366 2,946 84 67 70 160 2,566 
Electronic COMPOTIOENES... cccccccceccccssseseseeeesese 367 1,282 82 188 213 325 474 
Other electrical SQUIPMONE... cc ccccccccecccceecesese 361-64 , 369 1,910 81 150 (*) «*) «*) 
Motor vehicles and motor vehicles equipment,.......... 371 4,295 13 21 30 139 4,093 
Other transportation equipment... .....cecccccceccecess 373-75,379 5 (*) (4) 28 «*) 
Aircraft and Pt.) ..esseasdannanadeosesesesceces 372,376 3,201 12 51 43 222 2,873 
Professional and scientific instruments.............. 38 3,047 293 246 156 426 1,926 
Scientific and mechanical measuring instruments.... 381-82 3 285 185 160 76 «*) (4) 
Optical, surgical, photographic, and other 

SERS n cocceescoeoesoeeces erree er ee eee eee r ee er 383-87 1,762 108 87 80 «*) «*) 
Other manufacturing industries... .......csccccceceeeee 21,27,31,39 393 43 80 64 82 125 

Nonmanufacturing industries... ......csccccccccceseeeese 07-17 ,41-67, 
t 737,739,807 ,891 1,199 286 248 76 303 286 


‘Not separately evailable but include? in total, 


SOURCE: Wational Science Foundation, 
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Table B-7. 


Company-financed research and development contracted to 


organizations by industry and size of company: 1981 


[Dollars in millions] 


outside 


Industry and size of company 


SIC code 


1981 


Wn oO SSRSSOSSSOSSS ESSEC SOOE OOO0060000006068800008 


Distribution by industry 


Food and kindred productS,...cccccccscccccscesesesessesssssse 
Textiles and appOrel...cccccccsccccccccscececsesssesesesees 
Lumber, wood products, and furnriture.....cccccccccccececess 
Paper and allied productS.....cccccccceccccccsssccesssesese | 
Chemicals and allied productS....ccccccccccccecsesssesseseses 


Industrial GRaMEGGES. cocccceccececoeseeeeeeeeeeeseeoesess 
Drugs ONG MOGICINGES. .ccccccccccccsccecoeccececeseoocesceses 
Other GROMEGRID o 0 6 000000000000006 0005000005000 0000SSSSSS0 


Petroleum refining and related industriesS.....cccccccecsees 
Rubber Product, ..ccccccccscccecsecesccsesessesesscsesesese 
Stone, clay, and gl@Ss ProductS,...ccccccccccccsssecseseses 
Primary Metals. .cccccccccccccccccescccccccceccccceseeecsees 


Ferrous metals and productS,...cccccccccccccssesseseess 
Nonferrous metals end |. rrr rTrrr+rrrrfrreyst 


Fabricated metal | Pr TTrrrrrrerryfefrprryfprrspste 
PPT TTT TT TT TTTTT TTT TTT see eee eeneeennveeeneeee 


Office, computing, and accounting machines...... 
Other machinery, except electrical... ...ccecececcecececes 


Electrical OL | IPT TTTTITTTTrTrrrrrrrrrrrrresereTee 


Radio end TV receiving equipment... ..cccccccereccecececs 
Communication EquipMent.....cccecccccccccesesseseeeeesees 
Electronic COMPONENtS....cccccccccccseceeeseeseseeseseses 
Other electrical equipment... ccccccccceseesesessceeeses 


Motor vehicles and motor vehicles equipment.....ccccsececess 
Other transportation equipment... .ccccccccceseeseseseeeeees 
Aircraft and missSilesS,....cccccecccccccccecscessesesscesese 
Professional and scientific instruments, ....cccccecsececees 


Scientific and mechanical measuring instruments......-++- 
Optical, surgical, photographic, and other instruments... 


Other manufacturing ANGUSTTICS..ccccccccccceceesesesseseses 


Nonmant facturing AmGUSEP1OS oo 000000000 0s eee eseeeeeeeeeeees { 


Distribution by size of company 
(based on number of employees) 


Less than K PPPYTTITITITITITITITITTTTTrirrirrresrrrsre yl 
1,000 to 4,999, .ccccccrccccccccscccccccccccesscesseseeseses 
5,000 £0 9,999. ccccccccccccscccccccccsccesceseseesessesess 
10,000 to 24,999... cccscccccscscccecsscsceessesseesessssess 


25,000 or i); Pree errrrrrerrerrrLELELELELELELELiLiLeeee ts 


eeeeentreeeeeeeeeaene 


20 
22,23 
24,25 

26 

28 


281-8? , 286 
283 
284-85 ,287-89 


331-32 , 3398-99 
333-36 


34 
35 


357 
351-56 ,358-59 


36 


365 
366 
367 
361-64 ,369 


371 

373-75 ,379 
372,376 

38 


381-82 
383-87 


21,27,31,39 


07-17 ,41-67,737, 


739 ,807 ,891 


$621 


INct separately available but included in total. 


SOURCE: National Science Foundation, 


See general notes, 
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Table 5-8. Companies contracting research and development to outside organizations by industry and size of company: 1981 
— 
7 Companies with total employment of-- 
Industry SIC code Less than 1,000 | 1,000 to 4,999 5,000 to 9,999 | 10,000 to 24,999 | 25,000 or more 
Total | Gutside | Total [Outside | Total Qutside | Total | Outside; Total /| Outside 
Datth coscesoccboooseesesooseees eeeeeeereeeeeeeeeee 1,710 13 839 49 218 23 zi1l 59 Ml 49 
Food and kindred products.......s««+ 20 74 6 56 - 22 3 25 6 10 3 
Textiles and apparel.....«cccccssees 22,23 46 1 46 1 “4% 0 12 3 6 1 
Laurer, »ood products, and furniture 24,25 36 0 36 0 9 1 3 0 2 1 
Payer and allied products......s««++ 26 21 0 33 2 e 1 10 6 6 3 
Chemicals and allied products....... 28 187 7 62 12 15 5 24 il ll 6 
Industrial chemicals. ......sccesss 281-82 ,286 57 2 i2 2 6 2 7 ‘ 6 3 
Drugs and medicines... cccccccececs 283 31 2 15 4 3 1 ll 5 4 2 
Other chemicals. ......ccccccccesss 284-85 , 287-89 99 3 35 6 6 2 6 2 1 1 
Petroleum refining end related 
industries..........-«+++. neocoeces 29 13 0 4 1 1 0 6 3 12 7 
Rubber BUSSES sc co cccccceocoecoseses 30 54 1 28 1 5 1 3 i¢) 4 0 
Sto.e, clay, and glass products..... 32 48 0 2 1 - 1 ll 2 2 1 
Primary CO EE eee 33 SS ‘) 50 3 10 3 . 3 13 5 
Ferrous metals and products....... 331-32, 26 0 34 3 6 3 5 1 10 3 
Nonferrous metals and products.... 333-36 26 i) 16 0 ‘ 0 “ 2 3 2 
Fabricated metal POGUCES.. ..cccccccs % 105 0 48 3 15 3 € 1 4 1 
PGES cccccoceosoocoooosooesososs 35 323 3 123 6 28 2 24 & 12 5 
Office, computing, end accounting 
MECHINGS, .cccccccccccccececeseces 357 76 i 20 0 3 0 5 0 4 3 
Other aeachinery, except electrical 351-56 ,358-59 247 2 103 6 25 2 i9 8 6 2 
Electrical @quipment., ..ccccccvccecee 36 296 0 93 6 26 3 20 6 16 ‘4 
Radio and TV receiving equipment... 365 26 0 7 0 1 0 2 1 1 0 
Communication equipment... .....«++ 366 70 0 4 0 5 0 3 1 6 1 
Electronic componenté....s.ssecees 367 75 0 2? 0 8 0 5 1 3 2 
Other electrical eqiigmunt........ 361-64 , 369 125 0 45 6 12 3 10 3 6 1 
Motor vehicles and moter vehicles 
SQUIPMONt, cc ccccccccecveseseseceeese 371 30 0 19 0 6 0 6 0 6 2 
Other transportation equigment...... 373-75 ,379 8 0 12 0 1 0 5 i 2 1 
Aircraft and missiles, ...csvecessees 372,376 18 0 4 0 3 0 7 i ll 7 
Professional and scientifi« 
AMOCTUMOTITS. .ccccccccccceticceceeee 38 210 1 40 2 ll 4 6 1 6 0 
Scientific and sechanical 
measuring instruments..........+. 381-82 113 0 21 5 3 3 1 3 0 
Optical, surgical, photographic, 
and other instruments, ......++++, 383-87 97 1 19 2 6 1 3 0 3 0 
Other manufacturing industries...... 21,27,31,39 63 0 53 3 16 1 9 2 6 1 
07-17 ,41-67 , 737 
Nonmanu facturing industrien....eeseof | 739,807,891 124 0 98 4 26 1 25 7 14 1 


National Science Foundation, 
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Table B-9. Company research and development performed by foreign affiliates of U.S. domestic companies 
outside the United States by selected industry: 1974-81 


[Dollars in aillions) 


Industry SIC code 1974! 1975 1976 1977 1978 1979 1980 1961 
EEE SE ae a ee ere eee ee ee ee eee eee $1,300 $1,454 $1,659 $1,877 $2,209 $2,7% $3,165 $3,157 
Pood and kindred products... ......ccccccccceccccecs 20 27 23 29 32 43 51 54 66 
Chemicals and allied products..........ccccccccces 26 208 269 312 332 395 500 603 651 
Industrial and other chemicals............cscess 281-82 , 284-89 82 85 108 133 151 199 245 275 
Drugs Gnd modicines, ......cccccccccccccccccceses 283 126 184 204 199 244 301 357 376 
Petroleum refining and related industries......... 29 (*) (*) «*) (*) (7) (*) 41 192 
Stone, clay, and glass PROGUCES.. . cccccccccccccees 32 7 7 «) «*) <2) (7) 21 15 
Primary iin deeeeennncencceananaaaeneoeesnne 33 3 9 12 + 9 ll ll + 
Pabricated metal BEGENSOBc coccoceeooeeoosooeeesess 3% «*) (*) 22 2% >» (*) @) @) 
BGRORSTT co ccccccescocecoeceeooocoooosososcoscosceseocs 35 258 331 352 4ll acd 53% 599 585 
Electrical TT ere 2 36 238 245 278 300 352 445 451 455 
Electronic GUUPENEEEB cc ccccceccoccocoeeecosoosse 367 4 7 9 13 17 75 279 47 
Other electrical equipment........ccccencccccecs 361-64 , 369 @) @) € 5 : ll il 12 
Radio and TV receiving equipment; 
communication equipment.......ccccccccccccceces 365-66 @) @) @) @) @) @) @) @) 
inn 00000eoeeeesheseeeeeeeeeeeeelt 37 406 412 464 558 640 874 1,020 893 
Motor vehicles and other transportation 
GUE co cccccceseooooocssosoeeoeooeeeeeeeeees 371,373-375,379 364 373 423 514 @) @) @) «) 
Aircraft and CO eeneenenneeeree 372,276 42 39 41 pron @) @) () @) 
Professional and scientific instruments........... 38 39 49 4? $1 61 76 86 101 
Other manufacturing industries..........<ccececsees 21-27 ,30-31,39 lll 105 137 144 181 213 139 v7 
07-17 ,41-67 ,737, 
Nonmanu facturing SRENGTEEBc cccccooeeoeosoesoesees 739 ,807 .691 3 4 4 * 12 5 7 12 


‘Based on data obtained from the top 200 U.S. RED performing compan‘es. 
?Included in the other manufacturing industries group. 
*Not separately available but included in total. See general notes. 


Note: Data are reported in current U.S. dollars. 


SOURCE: National Science Foundation 


Table B-10. Company funds for RD performance by selected industry: 19861 actual and 1982 projected 


{Dollars in millions) 


Industry SIC code Actual 19861 1982 (projected) 

OTT OTT TT TT TTT TT TTT TT TT TTT TTTT eeeeeeereeeeeeeee $35 ,362 $42,142 
Chemicals and allied products. .........csceceeceees 28 4,942 4,743 
Industrial GROMEGEEDc 0 00 60000000000000 COCO CSSCCSe 281-62 ,286 2,186 1,852 
MRGRAROTT oc ccccccccccee ce cece eeeeisessseseceesecese 35 6,061 7,209 
Electrical OQUIPMONE, cc ccc cee cee eeeeeeeeeeeeeeeeeee 36 6,502 7,457 
Communication OQUIPMONE. cc ccc cecesseeseeeeeeeeeee 366 2,946 3,575 
Motor vehicles and motor vehicles equipment........ 371 4,295 4,204 
Aircraft ONG MISSL1LUS. . ccccccccesessseseeeeveseeees 372,376 3,201 3,964 


SOURCE: National Science Foundation, 
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Table B-11. 


(Dollars in millions) 


Feieral funds for research and development by industry and size of 


company: 


1957-58, 1963, 1967, and 1970-81 


Industry and size of company SIC code 1957 1958 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
DROGA s presser deseereeedreseseneeereeeeresecees & veees . peeeeeees $4,335] $4,759] $7,270) $8,365) $7,779] $7,666] $8,017] $8,145] %8,220) $8,605] $9,561 $10, 485 | $11,189} $12,518] $14,029] $16, 468 
Distribution by industry 

Food and kindred products......... PeOeeeeeeeeceeerere 20 (@) 6 (*) 2 3 2 1 1 1 (*) (?) (?) (*) (?) (7) 6 
Textiles and apparel’...... peReneeseeccees peeneecerse 22,23 (3) (3) (7) (?) (?) L 1 1 (*) (*) ¢2) {7} (5 (*) (7) 1 
Lumber, wood products, and furniture’...... peeneerese 24, 25 () (3) (*) 0 ) (*) (*) (7) (*) 0 0 0 0 0 (*) 0 
Paper and allied products.................ceceeeeeees 26 (*) 0 0 (?) (#7) (?) 2 (?) (?) (?) (*) (*) (#7) (7) (?) (?) 
Chemicals and allied products..............2..0eseeee 28 89 126 234 210 180 184 189 203 214 236 266 295 330 346 372 383 
Industrial chemicals... . 2... cece cece ec ecceececes 281-82, 286 80 110 146 181 158 159 171 183 194 218 249 281 325 345 341 367 
Drugs and medicines...............--. ces eececeeees 283 (*) 2 9 (?) (?) (?) (?) (?) (*) (*) (*) (7) (7) (*) (?) (7) 
Other chemicals........... peceeerenesreceereees bee 284-85, 287-89 9 14 79 (*) (?) (*) (*) (7) (*) (7) (*) (?) (*) (?) (7) (*) 
Petroleum refining and related industries............ 29 ll 12 21 16 22 17 15 14 20 (?) 52 76 121 153 151 (7) 
TTT TTT TT Te TTT 30 37 21 46 22 71 69 123 146 (*) (7) (?) (?) (7) (7) (7) (7) 
Stone, clay, and glass products..................-05- 32 (?) (*) 3 2 ll 10 14 15 14 (*) (7) (7) (*) (*) (7) (4) 
BURNED GRORRD. pce cccceereseeecereseccesssesesedeeces 33 5 14 10 8 10 6 12 ll 8 21 26 44 63 95 135 182 
Ferrous metals and products*.................-.-40- 331-32, 3398-99 l 2 2 1 1 2 3 4 (*) 3 4 23 43 70 105 (*) 
Nonferrous metals and products*.................--. 333-36 4 12 8 6 9 4 10 7 (?) 17 22 21 20 25 30 (7) 
Fabricated metal products.............0.02 cece eeeeees 34 38 57 24 13 7 ll 12 13 14 27 36 44 36 41 49 80 
As 5 caer cree ceneeeeeereseseseesesseeseesesense 35 272 343 250 322 262 315 401 429 Sil 509 532 477 382 335 647 739 
Office, computing and accounting machines......... 357 () (3) (3) (3) (3) (5) (?) (?) (7) 486 509 435 327 256 (*) (7) 
Other machinery, except electrical................. 351-56, 358-59 (*) «*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 42 55 79 (7) (*) 
Electrical equipment..... 2.2... .... cc cece eee ee eeeee 36 1, 196 1,337 1, 849 2, 296 2,211 2,258 2,367 2,410 2,307 2,307 2,555 2,648 2, 766 3,309 3, 744 3,962 
Radio and TV receiving equipment................... 365 (7) (’) (7) (?) (7) (7) (*) (7) (7) (?) 0 ll 28 53 210 (7) 
Communication equipment. .......... cece eee cece eceee 366 1,417 1,362 1,137 1,057 1,093 1,166 1,236 1, 586 1,657 1, 791 
Electronte conpeneat®............ccccccccccccccccee 367 518 G15] 1,209) = 1,495) = 1,420) 1,479 125 146 184 (2) (2) (2) (2) (2) 382 376 
Other electrical equipment ..............0eee eer eees 361-64, 369 678 722 640 (7) (*) (*) (?) (*) (?) (*) (*) (7) (7) (*) 1,495 (*) 
Motor vehicles and motor vehicles equipment.......... 371 293 385 288 318 383 671 498 729 655 634 
Other transportation equipment.................00000. 373-75, 379 ae aes ot 360 316 308 26 39 4? 4? (2) @) () @) @) @) 
Aircraft and missiles..............e.08- Se eeeenecs eee 372,376 2,275 2,276 4, 261 4,531 4, 005 3, 864 3,970 3, 899 4, 000 4,428 4,921 5,486 5,713 5,840 6, 628 8,501 
Professional and scientific instruments.............. 38 109 137 81 189 194 164 161 160 167 172 163 221 330 493 573 638 
Scientific and mechanical measuring instruments.... 381-82 80 93 16 37 20 14 13 ll 10 15 15 47 110 203 350 (?) 

Optical, surgical, photographic, and other 
SRR OUIEE Ds oc cece eeeeemeseereccedeeeeeseeseeseses 383-87 29 44 65 152 174 150 148 149 157 157 148 174 220 290 223 (*) 
Other manufacturing industries.................00000- 21, 27,31, 39 74 72 3 (*) (?) (?) (*) (*) (?) 7 5 39 0 0 25 ) 
Nonmanufacturing industries?................csseeeees { etn ey } 0 62 190 387 480| 452 431 416 463 310 375 417 52? 681 779 @) 

Distribution by size of company 
(based on number of employees) 

DO GH BGs cn ec cecceeeccesessseseensecesceseseeed vee pevacesesenenss 167 233 194 228 364 318 326 307 367 273 299 208 212 389 354 484 
BR | FX) STITT Tee TT ree eee eae Tee ee ° 226 *202 425 351 412 367 372 357 378 253 270 237 345 590 444 S511 
Bp Ge CO Dy Wess wc ccecsececcccccnsenecesescecsecsnecse b veveeeesrecenesses 251 211 214 186 187 230 288 313 390 241 228 432 559 
§ fF So PTT ee eee RTT Tee ea 3,942 94,324 6,651 619 505 430 371 548 835 1,075 1,179 1,150 1,253 
ty ee GP Gs oo 0.0.050 00050 nb e058 eh0sesse ee eee ene eeee M be beneeseesesssess 7,536 6, 792 6, 766 { 6,514 6, 789 6,815 7,420 8,130 8,815 9,316; 10,132 11, 648 13, 661 


‘Less than $0.5 million. 
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*Not separately available but included in total. See general notes. 

*For 1957 and 1958 textiles and apparel and lumber, wood products, and furniture are included in the nonmanufacturing industries group. 
“SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 

Spata not tabulated at this level prior to 1972. 

‘Data not tabulated at this level prior to 1977. 

"Included in the other electrical equipment group. 

"Estimated by the Na ional Science Foundation. 


SOURCE: National Science Foundation. 


Table B-12. Federal funds for research and development by industry and size of company: 1981 
{Dollars in millions] 
| Companies with total employment of-- 
Sudustey 58S ente Total Less than | 1,000 to | 5,000 to | 10,000to | 25,000 
1, 000 4,999 9,999 24,999 or more 
BOGOR cecveess eeeeeececeees evececececeveceesere aeeees eevesees $16, 468 $484 $511 $559 $1,253 $13, 661 
Food and kindred products......... ey ane aacnesact 20 6 (4) (*) (*) (*) ) 
Textiles and apparel...............- puseoeceenes oeees 22,23 1 (*) (*) (4) 0 0 
Lumber, wood products, and furniture................- 24, 25 0 0 0 0 0 0 
Paper and allied productS...........cseseececcececees 26 «*) 0 9 0 (*) (4) 
Chemicals and allied products..............ss+. eeeeee 28 383 ll L l 16 355 
Industrial chemicals....... pencesanne+eenenesseeees 281-82, 286 367 (*) (4) (*) (*) 352 
Drugs and medicines... ........cececeeee ec ecececeees 283 (*) (*) (*) (*) (#4) (4) 
I MN on 0 0n0050550068b00heseenhSOe>eesees 284-85, 287-89 (4) (4) ) 0 (7) (*) 
Petroleum refining and related industries............ 29 «@) (*) ) 0 (*) (*) 
Rubber products............- Sewoeecececseceececece|ses 30 (*) (*) (*) (*) (*) (*) 
Stone, clay, and glass products........ seca dacnieidadind inte 32 (@) (*) 0 0 (*) (*) 
Primary metals..... TITTTITTT TTT TTT TT eevee 33 182 17 2 0 7 156 
Ferrous metals and products.............--.-.eeee+: 331-32, 3398-99 (4) i) () 0 (4) (*) 
Nonferrous metals and products...... peaneseenescsecs 333-36 (*) 17 (*) ) () () 
Fabricated metal products.............. pepeeneane — 34 80 (4) (*) (4) (*) (*) 
Machinery......... apace reactant cbeniepanmernpaelaptetapies 35 739 34 15 9 ll 671 
Office, computing, and accounting machines......... 357 (*) (7) (*) (*) (*) (*) 
Other machinery, except electrical.......... s0ecees 351-56, 358-59 (*) (7) (*) (*) (*) (4) 
Electrical equipment.......... pecceccecececcecececece 36 3,962 41 110 169 276 3, 366 
Radio and TV receiving equipment............ occccce 365 (*) (*) (*) 0 0 (*) 
Communication equipment ..........2.seseeeeeees eevee 366 1, 791 18 (*) (*) 255 1,305 
Electronic components............0-00ee eee ce eeeeees 367 376 (*) (4) (*) (*) 316 
Other electrical equipment...................- sees 361-64, 369 (4) (*) (7) (*) (4) (*) 
Motor vehicles and motor vehicles equipment.......... 371 634 (4) (*) (*) (*) 532 
Other transportation equipment........ apeeaeeesseors 373- 75,379 (*) (4) 0 0 (4) () 
Aircraft GRR MABSAISB. oc cccccccccccccccecesceccececese 372,376 $,501 (*) 92 «*) 434 7,721 
Professional and scientific instruments...... wTTTT TT 38 638 6 20 24 190 398 
Scientific and mechanical measuring instruments.... 381-82 (*) (*) 12 (*) (*) (7) 
Optical, surgical, photographic, and other 
instruments............... seneees peceesenececessss 383-87 (*) (*) 8 (*) (*) (*) 
Other manufacturing industries...... peceeeesoesecesss 21, 27,31, 39 0 0 0 0 0 0 
07-17, 41-67 1 1 
° . 289 . 
Nonmanufacturing industrieS......ceccoccecescccessees { 737, 739,807,891 “ 256 *) 213 (*) 
Inot separately available but included in total. See general notes. 
SOURCE: National Science Foundation. 
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Table B-13. Federal funds for research and development by selected industry and agency: 1963-77, 1979, and 1981 


(Dollars in millions) 


Industry SIC code 1963 1964 | 1965 1966 1967 1968 1969 1970 1971 19.. } 1973 1974 1975 1976 1977 1979 1981 

A. iii teminadineenececans aeennes $7,270) $7,720] $7,740 | $8,332 | $8,365/| $8,560] $8,451 | $7, 779 | $7,666 | $8,617] $8,145 | $8,220] $8,605] $9,561] $10,485} $12,518] $16, 468 
Chemicals and allied products eames saemee 28 234 202 191 188 210 199 192 180 184 189 203 214 236 266 295 346 383 
Es 0 dint inn onenseensestseseeets 35 250 246 239 286 322 340 260 262 315 401 429 $11 509 532 477 335 739 
Electrical equipment............ nectarines 36] 1,849] 1,873] 1,983] 2,201] 2,296] 2,333] 2,390] 2,211} 2,258] 2,367] 2,410] 2,307] 2,307] 2,555 2, 648 3,309 3,962 
Motor vehicles and other transportation 

EE ELL abenaan 371,373-75,379 291 322 325 344 360 374 290 314 309 319 426 335 365 (*) «@) (4) «*) 
Aircraft and missiles.................... 372,376] 4,261] 4,621) 4,499] 4,724] 4,531] 4,533] 4,524] 4,005] 3,864] 3,970] 3,889] 4,003] 4,434] 4,930 5,486} 5,840 8,501 
Other industries................006- ae -- 385 456 $03 589 646 781 795 807 736 771 790 850 754 (*) (*) (4) (4) 

pop? 

ae clit nieeanee sciciieete need $4, 700 $4,192] $3,808 | $4, 241 | $5,144] $5,427] $5,688 | $5,288 | $5,315 | $5,818) $6,088 | $5,919] $5,812] $6,222] $6,950] $7,939) $10,540 
Chemicals and allied products SERIO 28 (*) 104 63 53 64 64 49 35 40 40 48 3 27 28 38 5 54 
DEED. « ccaetiteeencacs atenineneen 35 148 132 147 227 228 192 182 186 201 250 302 426 405 442 395 541 599 
Electrical equipment ................e 00. 36} 1,200] 1,720) 1,130] 1,292] 1,437] 1,517] 1,584] 1,484] 1,503] 1,663] 1,770] 1,643] 1,570] 1,607 1, 692 1,920 2,338 
Motor vehicles and other transportation 

i: cateeitaneeenonseeste+sobees 371, 373-75,379 (4) 194 221 229 261 270 242 272 246 232 325 251 288 337 382 (+) (*) 
Aircraft and missiles...................- 372,376] 2,700] 2,389) 2,006] 2,239] 2,745] 2,811] 3,050) 2,771] 2,848] 3,064) 3,077] 2,992] 3,120) 3,408 3,900; 4,210 6,121 
Other industries... .........ccceeeeeeeees -- @) 253 241 201 409 $73 581 540 477 549 566 568 402 400 461 (*) (*) 

NASA? 

WHOGR cc covcececesoseese Crsesersecsse $1, 800 $2, 725 $3, 166 $3, 233 $2, 300 $2, 311 $1, 868 $1, 421 $1, 391 $1, lll $982 $1, 095 $1, 409 $1, 604 $1, 697 $1, 786 $2, 306 
Chemicals and allied products............ 28 (4) 2 1 1 2 5 5 1 3 1 1 «*) (*) (4) (*) (*) (*) 
SD: ncntuntemnans6eneeeeeesetennes 35 @) 91 101 129 79 99 9 78 79 81 78 63 62 62 54 74 61 
Electrical equtguant . aaah ieieidesen einai ae 36 300 264 468 497 404 423 336 274 298 222 181 162 186 200 208 252 317 
Motor vehicles and ether transportation 

equipment..... india seheenedcscesks hoot 371, 373-75, 379 (4) 120 98 97 87 62 33 33 48 58 45 25 27 «*) «*) «*) (*) 
Aircraft and missiles.................04. 372,376] 1,400] 2,084] 2,340] 2,291] 1,595] 1,555] 1,285 949 898 594 617 789} 1,082] 1,267 1,348 1,221 1, 785 
Other industries... . 2... ....c.ccceceeeees -- (4) 165 163 220 133 147 132 87 65 55 60 (*) (*) 45 44 119 70 

DOE 

ee «) (3) (3) (3) @) () (3) (3) (3) (3) (4) (3) (3) (3) (7)]| $1,575} $1,976 
Chemicals and allied products............ 28 @) () (3) (3) (3) (3) (3) «) (3) (3) (3) (3) (4) (3) (3) (4) () 
Machinery...............-. naseeesanqesaes 35 @) (3) @) «) (3) @) @) (3) @) (4) (3) (3) (3) @) @) (*) (*) 
Electrical equipment............sseceee0e 36 @) (>) @) (3) (3) (3) (3) (3) (3) (3) (3) (>) @) (3) () 784 951 
Motor vehicles and other erenapertetion 

equipment........... ane eeeeeeseesee sees 371, 373-75,379 @) @) (3) «) @) (3) (>) (>) (3) @) (3) (4) () (3) (3) 16 20 
Aircraft and aiesiles. seneee au ceeeennnsens 372,376 @) (3) (3) @) (3) «) (3) (3) (3) (3) () «@) (3) «) (>) 253 340 
Other industries...... neanene sanesenenans -- @) (3) (3) «> (3) @) (3) (3) (3) (4) () (3) (3) (3) (3) 287 356 


INot separately available but included in total. See general notes. 
?Por 1963 to 1974 these funds were based on approximately 175 companies leading in Federal R&D funds; 1975 to 1981 funds are based on all companies reporting Federal R&D funds. 


3pata not tabulated for this agency prior to 1979. 


SOURCE: National Science Foundation. 


Table B-14. RkD-performing companies with Federal R&D funds by industry and size of company: 1981 
Companies with total employment of-- 
Industry SIC code Less than 1,000 1,000 to 4,999 5,000 to 9,999 | 10,000 to 24,999} 25,000 or more 
Total Federal Total Federal | Total Federal Total Federal Total Federal 
BI, cic annndtmednscéhnec cael coenetsaknenséns 1,710 87 839 71 218 37 211 55 141 82 
Food and kindred products.......... 20 74 1 56 2 22 3 25 1 10 0 
Textiles and apparel...............- 22,23 46 2 46 2 14 1 12 0 4 0 
Lumber, wood products, and 
ee 24, 25 36 0 36 1 9 0 3 0 2 1 
Paper and allied products.......... 26 21 0 33 0 6 0 10 l 6 1 
Chemicals and allied products...... 28 187 5 62 2 15 3 24 7 ll 8 
Industrial chemicals.......... — 281-82, 286 57 2 12 1 6 2 7 4 6 6 
Drugs and medicines.............. 283 31 1 15 1 3 1 ll l 4 2 
Other chemicals........+.sseeeeee 284-85, 287-89 99 2 35 0 6 0 6 2 l 0 
Petroleum refining and related . 
industries........ o-neescnenes See 29 13 l 4 0 1 0 6 3 12 10 
Rubber products. ...........se++- eee 30 54 2 28 3 5 1 3 1 4 4 
Stone, clay, and glass neatuate. —ee 32 48 1 24 0 4 0 ll 3 2 1 
Primary metals... ........-eeseeee - 33 54 l 50 6 10 0 9 3 13 7 
Ferrous metals and products...... 331-32, 3398-99 28 0 34 3 6 0 5 l 10 4 
Nonferrous metals and products... 333-36 26 1 16 3 4 0 4 2 3 3 
Fabricated metal products.......... 34 105 2 48 2 15 1 6 3 4 2 
OO 35 323 9 123 6 28 3 24 6 12 6 
Office, computing, and accounting 
ee 357 76 2 20 1 3 0 5 1 6 3 
Other machinery, except 
ee 351-56, 358-59 247 7 103 5 25 3 19 5 3 
Electrical equipment..............- 36 296 21 93 13 26 10 20 6 16 13 
Radio and TV receiving equipment . 365 26 2 7 1 1 i) 2 0 1 1 
Communication equipment.......... 366 70 g 14 6 5 4 3 2 6 5 
Electronic components............ 367 75 3 27 3 8 4 5 2 3 3 
Other electrical equipment..... oe 361-64, 369 125 7 45 3 12 2 10 2 6 4 
Motor vehicles and motor vehicles 
@quipment ... 2... cece ccc eccececees 371 30 2 19 2 6 3 6 2 6 6 
Other transportation equigneat . secs 373-75,379 8 1 12 0 1 0 5 1 2 2 
Aircraft and missiles.............. 372,376 18 1 14 6 3 2 7 6 ll 1l 
Professional and scientific 
instruments. ........ccececcecceces 38 210 7 40 ll ll 3 6 3 6 5 
Scientific and mechanical 
measuring instruments........... 381-82 lL) 3 21 7 5 2 3 2 3 3 
Optical, surgical, photographic, 
and other instruments........ ose 383-87 97 4 19 4 6 1 3 1 3 2 
Other manufacturing industries..... 21, 27,31,39 63 3 53 0 16 0 q 0 6 1 
Nonmanufacturing industries...... ee 07-17,41-67, 737, 124 28 98 15 26 7 25 y 14 4 
739,807,891 
SOURCE: National Science Foundation. 
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Table B-15. Industry-administered federally funded research and 
development centers--composition of work force and funds by character 
of work: 1980-81 


{Dollars in millions! 


Item 1980 1981 
Total R&D funds’...... ijmittinbbnmiuneinn nindieiabaiioas $1,277 $1,387 
DARD -SESRETEis'c ccc ccseesocesocevescecseceeseees (?) (126 
Applied EN) LE TO Ca (?) 301 
ES SLL E FEELS OLE LEE LOS POE (?) 959 
January 
1981 1982 
Full-time-equivalent R&D scientists and engineers 9,499 8,470 
March 
1980 1981 
Total employment.........ssesee-eeeees seacnannens 28, 085 24, 766 


1411 of these funds were devoted to Federal R&D activities. 
2pata not collected for 1980. 


SOURCE: National Science Foundation. 


Table B-16. R&D-performing companies in manufacturing and 


nonmanufacturing industries by size of company: 1981 
Number of companies reporting 
Size of company R&D funds 
(based on number 
of employees) Manu- Nonmanu- 
vetal facturing facturing 
T+6060606008066abeneeseeeeuense 13,909 (*) (*) 
Less than Deine onunseeneseoescesceosete 212,500 (*) (*) 
D GED CO OB cccccccccccccccccceccces 839 741 98 
5, 000 to FF PP errryT TTT TTT TT TT 218 192 26 
10, 000 to Dns 000600600¢6060060 060000 211 186 25 
25, 000 or MOTE cccccsccecsscscecsecsseseseses 141 127 14 


INot separately available but included in total. See general notes. 

"Estimated by the Census Bureau based on the 1981 survey of companies with 
fewer than 1,000 employees. This figure is not comparable to estimates published 
in earlier volumes due to a change in the estimating procedure used to derive this 
number. 


SOURCE: National Science Foundation 


Table B-17. R&D-performing companies by size of company and R&D program: 1981 
Size of R&D program [Dollars in thousands] 
Size of company Total 

(based on number of employees) Less than $200 to $1,000 to | $10,000 to} $100,000 

$200 $999 $9,999 $99,999 or more 
| Ferrer rrrrrrrrrrrrrriery? fre 3,119 1,043 820 859 315 82 
Less than 1,000...... TITTITITIT TTT Tre 1,710 889 534 275 ll l 
1.000 to 6,999... . cc ccccccccereecsccecs 839 126 235 396 82 0 
5,000 to 9,999... crc cccccccecereccecees 218 18 33 105 59 3 
10,000 to 24,999... cccccceccccencccess 211 5 13 67 109 17 
25,000 or MOPS. ccceevceesesesesseseseeses 141 5 5 16 54 61 


SOURCE: National Science Foundation. 


Table B-18. R&D-performing manufacturing companies with 5,000 or more employees by industry and percent 
change in R&D funds: 1980-81 
Total 10 percent | 10 percent | Less than 
Industry SIC code aumber of or more or more 10 percent 
companies increase decrease change 
i ee oe eteeve § ef @ oe eeee eee . . 505 307 42 156 
Food and kindred products............... 20 57 37 2 18 
Textiles and apparel............--+s++:: 22,23 30 7 5 18 
Lumber, wood products, and furniture... 24,25 14 8 2 4 
Paper and allied products.............. 26 22 13 2 7 
Chemicals and allied products.......... 28 50 33 l 16 
Industrial chemicals...... pamekbeeees 281-82, 286 19 13 0 6 
Drugs and medicines..........+-+-++-: 283 18 15 0 3 
GO GONE GEES. . ccccccecceuceerceseccece 284-85, 287-89 13 5 l 7 
Petroleum refining and related industries. ... 29 19 15 2 2 
Rubber products... ....-cccccccceccccececces 30 12 6 0 6 
Stone, clay, and glass products........ seee 32 17 7 1 9 
Primary metals.......ccccccccccccsccesceces 33 32 22 5 5 
Ferrous metals and products.............- 331-32, 3398-99 21 14 4 3 
Nonferrous metals and products........... 333-36 ll 8 1 2 
Fabricated metal products...........s+-+-0. 34 25 17 3 5 
MACHAIMETY. . 2. cece cece ccccceccesesecsesesecs 35 64 44 3 17 
Ofi:ce, computing, and accounting machines. 357 14 9 0 5 
Other machinery, except electrical....... 351-56, 358-59 50 35 3 12 
Electrical CQUIPMENt... -cccereccesesesesces 36 62 42 5 15 
Radio and TV receiving equipment......... 365 4 1 2 l 
Communication equipment...........+esee+s 366 14 9 0 5 
Electronic componentS.........essecseeees 367 16 13 1 2 
Other electrical equipment............+-- 361-64, 369 28 19 2 7 
Motor vehicles and motor vehicles equipment 371 18 8 2 8 
Other transportation equipment............. 373- 75,379 8 6 1 1 
Aircraft and missiles... .....cssececseseees 372,376 21 ll 1 9 
Professional and scientific instruments.... 38 23 17 2 4 
Scientific and mechanical measuring 
instruments... 1... cece ccc ccc cereececees 381-82 ll 8 1 2 
Optical, surgical, photographic, and 
other instruments.........cccesececeeees 383-87 12 9 1 2 
Other manufacturing industries............. 21, 27,31, 39 31 14 5 12 


Note 


Manufacturing companies with 5,000 or more employees are classified into those increasing 10 percent 


or more, those decreasing 10 percent or more, or those changing less than 10 percent based on their ratio of 


change for total R&D funds between 1980 and 1981, 


SOURCE: National Science Foundation. 


BEST COPY AVAILABLE 


Table B-19. Percent of total, Federal, and company funds of R&D-performing companies ranked by size of R&D 
program: 1972-81 
Companies ranked by size 
of RED program 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
(based on total R&D funds)! 
Percent of total R&D funds 
First 4 a iit ei ee 18 19 20 20 20 20 19 20 17 19 
Next 4 (5-8).........-- seccoeces 16 15 15 15 14 14 14 13 14 12 
a ee 21 22 21 19 20 19 19 19 18 19 
Be en nn cccceessoses 12 1l ll 12 12 13 13 13 13 13 
Next 60 ee 13 13 15 15 15 15 15 15 15 15 
Next 100 (101-200)............. 7 8 8 8 8 9 9 9 9 9 
Next 200 (201-400)........see- 6 6 6 6 6 6 6 6 6 6 
Percent of Federal R&D funds 
Ramee 6 GieGd. cocceccoeccocecoes 10 10 19 21 19 20 17 10 14 20 
Meme 6 Cleiccccececeeeeseoese 32 31 22 23 23 23 24 27 20 17 
Next 12 (9-20).........- eccecese 29 30 31 29 30 30 31 34 32 31 
Next 20 (21-40).......cccccecee 16 15 ll 12 ll 12 ll il 15 13 
Next 60 ES ee ee 7 7 9 9 12 12 13 12 12 12 
Next 100 (101-200)............. 2 3 4 4 3 3 4 4 4 4 
Next 200 (201-400)............- 3 3 2 2 2 1 l 2 3 3 
Percent of company R&D funds 
First 4 (1-4)... cccccccccsecees 24 25 20 19 20 20 20 24 18 18 
Next 4 (5-8)... ccccccccceccess 5 5 ll 10 y 8 9 7 ll 10 
Next 12 (9-20)... ccecccceces 15 15 13 13 13 13 13 12 12 13 
Next 20 (21-40)...... cc cccccces 9 9 ll ll 12 13 13 14 12 12 
Next 60 (41-100)..........-00.. 17 17 17 17 17 16 16 17 17 17 
Next 100 (101-200)............+- ll ll ll 10 ll 12 ll il ll ll 
Next 200 in. -caseecegae 8 8 8 8 8 8 8 8 8 & 


Companies were ranked individually for each year; therefore, particular companies comprising the size groups 
may have changed from year to year. 


SOURCE : 


National Science Foundation. 
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Table 5-20. Net sales of RiD-perfcrming companies by industry and size of company: 1980-81 
[Dollars in millions) 
1980 1981 
Industry sic , Companies with total employment of-- Coupanies with total employment of-- 
Total | Less thas| 1,000 to} 5,000 to} 10,000 to} 25,000 or} "** | ress than| 1,000 to} 5,000 to} 10,000 to! 25,000 or 
1, 000 4,999 9,999 24,999 more 1, 000 4,999 9,999 24,999 sore 

Pe. cocccoesaceseeeeseeoeeeeseseorooseres ecccecccccececeee | $1,610,882] $146,268/ $156,472] $151,838} $358,829) $797,476) $1,786,172) $144,512] $175,900) $162,773; $378,327 $924, 659 
Food and kindred products.......... peeceeceserese 20 155, 676 9,623 19, 625 26, 002 65,321 35, 705 177, 057 10, 522 21,925 25, 770 78,570 40,271 
Textiles and apparel.........-.-sescecececceceees 22,23 29,052 2,539 4,812 5,045 3, 7,254 30, 023 2,920 5,390 5,359 9,504 6,851 
Lumber, wood products, and furniture............. 24, 25 18, 899 1,832 4, 566 3, 758 3,670 @) 19,576 1, 783 4, 895 @) 3, 688 @) 
Paper and allied products................ eaeceuce 26 49, 263 2,508 7,090 2,851 15,277 21,539 53, 652 2, 739 7,906 3, 260 16, 787 22,962 
Chemicals and allied products.............- seaeee 28 129, 190 9,823 14, 848 15, 096 37,947 51,476 141, 254 11,208 16, 193 15,938 41, 720 56, 195 
Industrial chemicals............-.- peccooeeesecs 281-82, 286 67,054 3,111 4,345 8,521 15, 101 35, 776 73, 042 3, 469 4,876 6, 688 16, 442 39, 366 
Drugs and medicines... .....--cccnceccccecseees 28,575 904 3, 245 i 14, 429 «) 31,461 1, 048 3,418 «) 15,985 (4) 
Other chemicals......... seseseoene necceese pecee 284-85, 287-89 33, 560 5, 808 7,058 4,375 8,417 @) 36, 750 6,690 7,899 @) 9,293 @) 
Petroleum refining end related industries..... anemie 29 258, 980 2, 036 4,310 «) 43, 689 206, 821 286, 867 2,429 5,426 «) 41,675 234, 805 
Rubber products..... geccees eeceecocoesosooceoorcoos 30 29,400 4, 1546 4,494 2,436 5,409 12,908 32, 162 4,642 5, 246 2,588 5,904 13, 781 
Stone, clay, and glass products...............+.-- 32 28,670 4, 009 3,276 2,843 12, 737 @) 29, 189 3,348 3, 731 @) 13, 363 @) 
Primary metals... .......ccccceccccecveceseccecess 33 109, 034 4, 675 12, <08 21, 964 12, 031 57,955 115, 147 3,818 13, O75 21,473 12, 737 64, 045 
Ferrous metals and products... ......-sceesseees 331-32, 3398-99 65,996 2, 100 7,625 4,953 5,173 46, 145 72,101 1, 706 8,317 «) «) 52,614 
Nonferrous metals and products.......... eecccese 333-36 43,038 2,575 4, 783 17,012 6,858 11,411 43, 046 2,111 4, 758 @) (4) 11,431 
Fabricated metal products.......... eecceseceooses % 40, 126 7,581 7,529 6,691 6,457 11, 868 44, 564 8,040 8,125 7,835 6,350 13,614 
Pe, anancecenseeencensecenseenesanersesoees 35 117,173 19,911 19,922 12, 186 21,409 43, 745 131, 862 19,373 21,439 13, 408 26, 783 50,858 
Office, computing, and sccounting machines..... 357 33,129 2,178 2, 062 1, 002 4,213 23,674 38, 660 2,330 2,584 951 5, 104 27,692 
Other mechinery, e.cept @PlOCtrical ..ccccccceses 351-56, 358-59 84, 044 17, 733 17,860 11, 184 17,196 20, 071 93, 201 17,043 18, 855 12,457 21, 680 23, 166 
Electrical equipment.........ccsccecccsccececeess 36 139, 261 8, 060 10, 736 9,235 21, 783 89, 448 154, 183 9,001 12, 831 11, 069 23,358 97,925 
Radio and t! receiving equipment....... eeeecees 365 13, 020 880 767 «) «) (4) 13, 733 904 688i «) «) () 
Communication equipment.............ceeceeeeees 366 44,053 1, 489 1,050 (4) «) 36, 746 49, 106 1,820 1,319 4) «) 40, 033 
Electronic components... ........eseseeeeeeeees . 367 19, 584 1,996 2,803 2, 886 3,379 «*) 22,548 2, 482 3,277 3, 760 «@) «) 
Other electrical equipment... .........-sseeceees 361-64, 369 62. 605 3, 695 6,116 4,872 10,670 37,252 68, 795 3, 793 7,354 5,199 11, 460 40,989 
Motor vehicles and sotor vehicles equipment...... 371 101, 642 1,453 2,577 4,027 9,122 84, 462 110,540 1,336 2,689 4,303 7,910 94, 102 
Other transportation equipment...........-+.s0+5- 373- 75,379 28,388 $il 2,483 «) 2,549 «) , 800 549 2, 715 (*) 2, 752 «) 
Aircraft and missiles... ........-ccececccseceeces 372,376 67,302 616 1,557 2, 051 7,298 55, 780 76, 4605 697 1,846 2,174 8,491 63, 196 
Professional and scientific instruments.......... 38 40,438 5,210 4, 265 4,698 5,607 20,638 44, 736 5,959 4,654 4,567 6,457 23,099 
Scientific and mechanical measuring instruments 381-82 10, 116 2,941 2,233 1, 707 3,120 () 18, 243 3,500 2,340 (4) 3, 762 (*) 

Optical, surgical, photographic, and other 
SUBOTUIIEOR. 0c ccccccccecccocccccccccceccccces 383-87 24,322 2, 269 2,054 2,991 2,487 «) 26,473 2,458 2,315 «) 2,695 (4) 
Other manufacturing industries............+++. eee 21,27, 31,39 85, 065 33, 749 6,937 11, 246 10, 891 22,243 91,321 34,175 7,888 13, 548 11, 247 24, 463 
Nonmanufacturing industries.............. sccoccce a } 183,323] 27,979] 25,616] 19,289] 68,230] 42,208] 216,834) 21,975] 29,729] 21,745] 60,433) 82, 952 


‘Not separately available but included in total. See general notes. 


SOURCE: National Science Foundation. 


Teble B-21. R&D funds es « percent of net sales in RéD-performing manufacturing companies by industry end size of company: 1957-58, 1963, 1967, end 1970-81 
Industry and size of company SIC code 1957 1958 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1930 1981 

EE ereree ee eee ee eee eere 3.4 3.8 4.5 4.2 3.7 3.5 3.4 3.3 3.1 3.1 3.1 2.3 2.3 2.6 3.0 3.2 

Distribution by industry 
Food and kindred ee 20 a a .4 an aan m 4 4 4 .4 .4 7 4 .4 4 « 
Textiles and Dl i necsncdéonaneemmmeanananaanesess 22,23 a) on a -5| _ ia +4 4 4 + .4 .4 .* 4 .4 .4 
Lumber, wood products, and furniture.......ccececcees 246,25 a) 4 a 3 8 a 8 a 8 a 3 7 a 3 .9 
Paper and sllied a 26 -6 oF 8 on 29 2 8 8 $ 1.0 7) .§ 1.0 1.0 a) 
Ce OE BN Ee. .cocecenceseeennseeeees 28 3.5 3.8 4.3 4.6 3.9 3.7 3.6 3.5 3.5 7? 7 3.6 3.6 3.5 3.6 3.8 
SFO A EE 281-82, 286 5.0 5.4 5.1 4.8 4.2 3.9 3.9 3.6 3.3 3.6 ® , 3.5 55 3.2 3.3 3.5 
Drugs end EN 283 3.6 4,1 4,7 6.1 6.7 6.2 6.5 6.5 6.3 6.4 6.3 6.4 6.2 6.1 6.2 @) 
Other ES 284-85 , 287-89 1.3 1.5 2.8 2.3 1.8 1.9 1,7 1.6 1.6 1,7 1.7 1.8 1.8 1.8 1.9 @) 
Petroleum refining and related industries.......c«<«+ 29 a 1.1 1.0 8 1,9 29 8 i 6 a -6 7 a i .6 @) 
Rubber SSGGUSEBc co ccccccesocoocoscoooeesseosoosoosooes 30 me 1.8 2.3 1.9 2.3 2,2 2.6 2.6 2.5 2.5 2.4 2.1 1.9 1.9 2.2 «) 
Stone, clay, and glass productS.....ccccccccccscesece 32 «) «*) 1.6 1.8 1.8 1.8 1.7 1.7 1,7 1.2 1.2 1.3 1.3 1.3 1.4 @) 
Primery eee 33 - an 8 8 8 8 on m -o 8 8 an = 6 = .8 
Ferrous metals and products’,.....scccccccessescces 331-32, 3398-99 «*) 6 7 8 -7 -6 5 -5 -6 -6 -6 .6 -6 7 «) 
Nonferrous metals and products*?......cccceccccecece 333-36 a) 7 1.1 1,0 1,0 1.0 9 9 1.0 - 1.2 1.0 .8 oF a «@) 
PeGeGented eatet euaGeste.cococceneeeneeeeseseeeseens % 1.6 1,7 1.6 1.3 1,2 af 1,1 se 1,2 1,2 oo 1.2 1,1 1,1 1,4 1.4 
BeshOSSGT c 0000000 0000ce00ee lee eeeeeeSeSeeeeeeeeeeeeee 35 3.4 3.8 4,2 4.2 4,0 4.0 4.3 4.6 4.6 4.8 4.9 4.9 4.6 4.5 5.0 5.2 
Office, computing, and accounting mechines......... 357 Oe) *) (*) (*) (*) (*) 11,1 11.6 12.6 12.0 11.6 11.5 11,1 11.0 12.0 «@) 
Other mechinery, except electrical....+.cssecceeece 351-56, ) 58-59 @) ) @) @) “) «) (4) *) @) “) «) 2.2 2.1 2.1 2.3 @) 
Electricel GQCI PRONE. cccccccccccceccececcesosceseseces % 7.6 10,3 10,1 8.6 7.3 7.2 7,1 6.9 6.6 6.5 6.7 6.9 5.8 6.0 6.6 6.8 
Redio and TV receiving OQUIpPMeNt...ccccccececcesses 365 «*) «*) «*) 1.9 2.7 2.4 1.6 a7 1,7 1.4 1.4 1.8 1.3 2.5 4.3 @) 
Communication SQUIPMONE, .cccccrcccececcesceseseceee 366 | 8.7 8.1 7.6 7.6 7.6 7.7 i 8.8 9.1 9.6 
Electronic COMPONENTS. .ccscccccecceeeeeeseesesesese 367 ” t1.3 13.0 10.3 8.2 8.2 5.9 6.2 6.2 6.9 7.3 6.8 6.7 7,1 7.9 7.4 
Other electrical equipment,....ccccccsccccececcccce 361-64, 369 cy 9.7 7.3 7.3 6.6 6.4 6.3 6.3 6.3 6.0 6.3 $5.2 5.1 4.9 4.9 4) 
Motor vehicles en‘ motor vehicles equipment.......... 371 2 4.2 3.4 3.4 3 3 3.3 3.5 3.7 3.5 3.2 3,1 3.3 3.8 4.9 4.5 
Other transportation CQUIPMONE. .ccccccccccecseseseese 373-75,379 ™ . ” . . a 1,0 1,2 1,3 1,3 1.3 1,2 8 3 .6 «) 
Aircraft end WES81 168. cc ccccocescocosoooccoeosocoesos 372,376 16.8 17.7 26.7 19,7 16,2 16.2 16.6 13.3 14,1 12,7 12.7 13.3 13.3 12.9 13.7 15.3 
Professionsl and scientific inetruments....cccccceces 38 7.0 7.8 5.9 5.4 5.7 5.7 5.9 6.1 6.1 5.9 6.2 6.3 6.9 7.3 7.5 8.2 
Scientific and mechanical measuring instruments.... 361-82 9. 10,2 4,1 3.9 3.5 3. 4,1 4,3 4.5 4.9 5.4 6.3 7.1 7.3 8.4 (4) 

Optical, surgical, photographic, and 
other UMBC TUMONES,. cc ccccccccscescesceseceeecesese 383-87 $.2 6.3 6.9 6.0 6.6 6.4 6.6 6.8 6.7 6.3 6.4 6.4 6.8 7.2 6.9 a) 
Other menufecturing industries,......cccececcecessece 21,27,31,39 «cy 1.3 7 .6 8 8 8 8 9 8 7 .6 oS 4 4 4 

Distribution by size of company 
(based on number of employees) 

Less then BeBe coccccccccccceocceocsosoososcooooosss Seeerereeeeeeeeeee 1.8 1,3 1.9 1,7 1.9 1,7 1,7 1.6 1.8 1.6 1.7 i.5 | 1.6 1,4 1.8 
1,000 to PPT TT TTT TTT TT TT TTT TTT TT TTT TTT eereeeee eee ee eeeee "1.8 1,8 2.4 1,7 1,7 1.6 1,7 1.6 1.5 1.4 1.4 1.6 1,6 1.8 1.8 1.9 
$5,000 to  MPPTTTTTT TT TTT TTT TTT TT TTT TT TTT TTT TT eeereere eee ee eer eeeee 2.1 2.3 2.2 1.9 1.8 1.8 1.8 1.9 2.0 1.4 1,3 1.4 1,7 
10,000 to Bon S8ccccccccccececeoccceeceeseeesoooecce eeeereeeeeer ee eeeee 3.9 4.8 5.3 5 2 6 4 4 2 1.9 1,7 1.6 1,7 1.8 1.9 1.9 1,7 1,7 1.8 
25,000 or BOTS ccccceeereeeesseseseseeeeeseseseseseees eeeeeeereeeeeeeeeene . , ” 4,7 4.5 4,2 4.5 4.2 4.2 4.0 3.8 4.0 4.0 


= 


‘Not separstely svailable but included in totel. 


See general notes, 


7Included in the other manufacturing industries group. 


*SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 


“Date not tebuleted at this level prior to 1972. 
‘Date not tebuleted et this level prior to 1977, 
*Included in the other electrical equipment group, 


"Seperete dete for companies with 5,000 or sore employees end for companies with 1,000 to 4,999 employees were estimated by the Netionsl Science Foundstion for 1957. 


Bureau of the Census for this year did not yield seperate dete for companies in these size groups. 


SOURCE: WNetionsel Science Foundation, 


28. 


Revisions of stetistice by the U.S8. 


Table B-22. Company RED funds as a percent of net sales in K&D-performing manufacturing companies by industry and size of company: 1957-58, 1963, 1967, and 1970-81 
Industry and size of company SIC code 1957 1958 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
Total....... weededererr-eddeeedesesroerer reeerece eeeeesedverervere 1.5 1.6 1.9 2.1 2.2 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.9 2.1 2.2 
Distribution hy industry 

Food end kindred products......... peeeeceees eeeeecere 20 3 a ¢*) m 5 5 .4 4 4 () cy «ty (*)y (*) «*) 4 
Textiles and apparel..........cececeecececceceecesees 22,23 (*) .2 .4 «*) cy 5 .4 4 «) «*) «*)y cy) «*) cy) (*) 4 
Lumber, wood products, and furniture........eeeeeeeee 24,25 (*) 4 (*y 3 8 «*) (*) cy) (*) .? 7 8 7 .7 8 9 
Paper and allied products.......ccssececcececceceeces 26 .6 7 8 (*) «) qy 8 c) cy) (*) (*y «*y «*) «ty 1.0 1.0 
Chemicals and allied products.....cececcccccsscereces 28 3.1 3.2 3.6 4.0 3.5 3.3 3.3 3,1 3.0 3.1 3.3 3.3 3.2 3.2 3.3 3.5 
Industrial chemicals.......cccccscccececccssccceces 281-82, 286 4.2 4.3 4.1 3.9 3.6 3.3 3.2 3.0 2.8 3.8 3,1 3.0 2.9 2.6 2.3 3.¢ 
Drugs and medicines.......sscececececcescecsecceces 283 3.6 4,0 4.5 (4) «*) @) «*) (*) () cy (*) «*) «*)y cy 6.1 6.3 
Se GROEROED. . 0a onnnnrnnnennnennbnredoenoneeshet 284-85 , 287-89 1.2 1,3 1.8 cy) «) (*) (*) () @) () () c*) cy cy 1.9 2.1 
Petroleum refining and related industries..........+. 29 7 1,1 1,2 8 ~ 8 -7 .7 -5 «*) -6 .6 7 .6 5 -6 
Rubber PISSSSUWW a oo decdcdecdseodsdeesesoedsesedsessoeoesecs 30 1,1 1.4 1.6 1.7 1.7 1,7 1,7 1,7 q) c) cy «) a) «) cy 1.9 
Stone, clay, and glass productS......cccecccccesceces 32 (?) (*) 1.6 1.7 1.7 1.6 1.6 1.5 1.5 «*) (*y cy «*) (*) 1.3 1.4 
Primary BOVOIOa eoovoevoeesedseceosoesdsssoescevseceeoserceres 33 5 6 ~ 8 8 8 7 .6 5 7 8 7 6 ~ | 6 
Ferrous metals and products’,....cccecccccecccecces 331-32, 3398-99 (4) 6 x x ~ .7 6 x «’) .6 .6 .6 x 5 = 6 
Nonferrous metals ard products?........cececccececs 333-36 c) 6 9 .9 9 1.0 9 8 «*) 1.1 1.1 9 8 .6 .6 -7 
Fabricated metal products....cccccsececcccecccscceces 3% 1.1 1,1 1.4 1,2 1,1 1,1 1,1 1,2 1,1 1,1 1.1 1,1 1,0 1,0 1.2 1.3 
BRSRIASTPn coded ocdesoedserseocdsddeeeeceseedoeoseseceseeceecce 35 2.0 2.1 3.1 3.2 3.4 3.3 3.5 3.8 3.8 4.0 4.2 4.3 4.2 4.2 4.5 4.6 
Office, computing, and accounting machines......... 357 (*) «*) (*) «*) (*) (*) «) «cy cy) 9.4 9.1 9.6 9.8 10,1 10.4 10,1 
Other machinery, except electrical......csecseccece 351-56 , 358-59 () @) «) €>) () @) @) (5) (3) «) () 2.1 2.0 2.0 2.2 2.3 
Electrical SQUIPMORt cr cvcvcocecsevsevseccesveceerce eenrre 36 2.6 3.3 3.6 3.5 3.4 3.5 3.5 ee 3.5 3.6 3.7 3.4 3.4 3.6 3.9 4.2 
Radio and TV receiving equipment........cseceeseees 365 (*) (*) (*) «) «) @) (*) «) «) 1.4 1.4 1.6 1.4 1.7 2.7 2.7 
Communication SQUIPMENT, .ccccccccecceseseesesecsecs 366 q*) 3 3 4 2 3 Gy 3 7 3 8 3.9 3.9 3.9 4.2 4,3 4.4 4.5 5.0 5.4 6.0 
Electronic COMPONENTS. .cccccecccesesesssessesessses 367 . . ° 7 . 3.7 3.9 3.9 @) cy ay «*) @) 5.9 5.7 
Other electrical equipment.....sssesesececsececcecs 361-64, 369 «) 3.3 3.0 «) «*) (*) @) cy () (*) «*) (*) (*) cy 2.5 2.8 
Motor vehicles and motor vehicles equipment.......... 371 2.1 2.8 2.8 2.9 3.2 3.0 2.7 2.7 2.9 3.2 4.2 3.9 
Other transportation equipment,.......cececeseccceces 373-75,379 . 7 . . . . 6 6 6 6 6 i «) «*) 3 c*) 
Aircraft and missiles, ....cccccccccsceccececccccccece 372,376 2.0 2.3 2.6 4.0 3.8 3.4 3.3 3.0 3.5 2.8 2.8 2.9 3.2 3.5 3.8 4.2 
Professional and scientific instruments........cesece 38 3.9 4,1 4.2 3.5 4.2 4.5 4.8 5.1 5.2 5.1 5.4 5.4 5.7 5.8 6.1 6.8 

Scientific and mechanical measuring 
ERSUPUMGRES.. cocccccedseccscsessecseesececcecssececesce 381-82 4,0 4.0 3.1 2.5 2.9 3.3 3.8 4.0 4.4 4,7 5.3 Se 5.9 5.8 6.2 7.0 

Optical, surgical, photographic, and 
Other instruments,....cccocccccccccccccceccccceces 383-87 3.8 4.1 4.8 3.9 4,7 4.9 5.1 5.5 5.5 5.2 5.5 5.4 5.6 5.9 6.0 6.7 
Other manufacturing WROUBUPASBe coccccccrccovceeoeccsecce 21,27,31,39 (*) @) 6 «?) 8 «*) () «*) «’) 7 | .6 | 4 4 .4 

Distribution by size of company 
(based on number of employees) 

Less than BGR, cnnvcccececsccceeceeseecesesepececese Seervesseseeresesse 1,4 7 1.5 1.6 1.6 1,5 1.5 1.5 1.6 1.4 1.5 1.5 1.4 1.5 1.2 1.4 
1,000 to OB, WPe coccceveresceveseeeeeceecescecseceeees eeereeereereeeeereee ee 1,2 1,3 1,5 1,4 1.3 1,3 1,3 1,3 1,2 1,2 1,2 1.4 1.4 1.4 1.4 1.5 
5,000 to D, FePoevccvosesvesccecesseeeceseevesesececes eeeeeereeeeererereeee 1.6 1.8 1,8 1.5 1.5 1,4 1,5 1.6 1.5 1,2 1,1 1,1 1,1 
10,000 to BO, Fre wvccvcccveccceneseceseceseeeeeveesee eeeeeeree eer eeereeeee 1 6 1.9 2.1 2 3 2 4 2 3 { 1.4 SS 1,3 1,5 1.4 1.4 1.4 1.4 1.4 1.5 
25,000 or MOTOS, cocccresevseseesesessesesseseesscsesesesesse eeeeeveereeere eee eres ” ’ af 2.5 2.5 2.4 2.6 2.5 2.4 2.5 2.4 2.5 2.9 


'Not separately aveileble but included in totel, See general notes. 

7Date included in the other manufacturing industries group. 

ISIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 
“Data not tabulated at this level orior to 1972, 

Spata not tabuleted at this level prior to 1977. 

*Included in the other electrical equipment group. 

"Estimated by the National Science Foundation, 


SOURCE: National Science Foundation, 
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Table B-23. RED funds es a percent of net sales in R&éD-performing manufacturing companies ranked by size of 
RED program by industry: 1981 

Industry a astin First 4 Next 4 Next 12 

companies companies companies 
DEGRA. cocdoooooceeceeeeeeoeeeeceseceseeesooese 11,0 10.0 7.2 
Food and kindred PROGUCES. ccccccccccececseceessceses 20 ‘ 1.6 9 5 
Textiles and SUPATOL .coccccceccececccevcececcccccece 22,23 8 6 4 
Lumber, wood products, and furniture,....cccsssccece 24,25 1.8 9 7 
Paper and allied PFOGUCES. ce cccccccccesecseseecseees 26 3.0 1,0 > | 
Chemicals and allied products.....ccccccccccccsesese 28 5.0 5.1 6.3 
Industrial OO, 281-82, 286 5.0 4.0 2.1 
Drugs and MOEGICINES,. . ccccccccccccsseseseseeeeesese 283 10,3 6.7 4.9 
Other | TT 284-85, 287-89 3.0 1.8 1,7 
Petroleum refining and related industries.......cses 29 9 -6 3 
Rubber PFOduUCES. .cccecceceeees seeeeeereeeeereeeese eee es 30 3.7 2.5 2.2 
Stone, clay, and glass products... .cccccccccececece 32 4.3 1,2 8 
Primary BBAEMccccceceeeeeeecceeeoeocoeooocoeeoeeces 33 1,2 9 8 
Ferrous metals and PFOGUCES,. .cccccccccccescesesess 331-32, 3398-99 1,0 9 -6 
Nonferrous metals and PFOGUCES, cccccccccecesecsees 333-36 1,7 1.0 1,0 
Fabricated metal products,....cccccccccscececcessese 34 2.4 1.6 2.0 
Machinery, cecccccceccccececcsesssssssessessessssssess 35 12.4 5.9 5.5 
Office, computing, and accounting machines....... 357 14.6 8.5 6.3 
Other machinery, except @electrical..ccccccccccccce 351-56, 358-59 4,7 3.7 2.2 
Electrical SQUipmMent.coccococceccesoccececesceoceecce 36 11,3 6.0 8.0 
Radio and TV receiving equipment.......c.ccccocccecs 365 4.6 7.9 2,0 
Communication SQUIpMeNnt. ccceccecccccesscssssscsesece 366 10.5 9.9 6.3 
Electronic COMPONENTS, ceccccscccsccccscessesecssce 367 8.9 10,9 6.6 
Other electrical equipment... .cccccccesceccesesece 361-64, 369 8.3 2.6 2.2 
Motor vehicles and motor vehicles equipment......... 371 5.0 4.2 1,3 
Other transportation equipment... ccccccccccecessecss 373-75,379 3,2 1.5 1.5 
Aircraft and MESBLNEBc ccocccoceceoesecececeeeoceeceee 372,376 25.7 13.4 7.3 
Professional and scientific instruments......c.cceces 38 10,4 11,0 6.4 
Scientific and mechanical measuring instruments... 381-82 12.3 5.9 7.6 

Optical, surgical, photographic, and other 

ANSTTUMENES. ccccccccececeseeseceeeseseseseeeseses 383-87 9.1 7.4 4.2 
Other manufacturing Andustries,.ccccccsccccccccoeces 21,27,31,39 7 2.3 8 


SOURCE: National Science Foundation, 
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Table B-24. Company RED funds as a percent of net sales in R&éD-performing manufacturing companies ranked by size of net sales by industry: 1981 


{Dollars in millions) 


Company RED funds as a 
Company RED funds Net sales pe = on enh. aekee 
Industry SIC code 
First 8 Next 12 First 8 Next 12 First 8 Next 12 
companies companies companies companies companies companies 
a $4,573 $5, 902 $254, 681 $194,503 1.8 3.0 
Food and kindred PFOGUCES,.ccccccccccvcceseseeseses 20 194 125 59,417 43, 708 3 3 
Textiles and ee 22,23 40 33 12,060 6,925 3 5 
Lamber, wood products, and furniture.......ccececes 24,25 105 34 10,839 3,783 1,0 9 
Paper and allied ee 26 347 132 28,354 13,770 1,2 1,0 
Chemicals and allied products......cccccccecececces 28 1,553 1,020 51,845 28, 907 3.0 3.5 
Industrial chemicals, ...cccccscececcccccsessecese 281-82 ,286 1,400 611 46,707 19,335 3.0 3,2 
Drugs and a 283 926 850 16,951 10, 987 5.5 7.7 
Other Sn cocccecosesereseeteereneesesenses 284-85, 287-89 403 153 18,626 7,274 2.2 2.1 
Petroleum refining and related industries.......... 29 1,458 274 210, 261 75,213 = -4 
Rubber CC 30 419 91 20,383 4,670 2.1 1.9 
Stone, clay, and glass productsS.....cssccccccceeces 32 311 56 14,994 8,087 2.1 7 
Primary ee En 33 304 185 59, 788 29,687 on 6 
Ferrous metals and productS.....ccccccccccescsece 331-32, 3398-99 252 100 47,954 13,692 mS » 
Nonferrous metals and products... .cccccccccccceces 333-36 186 70 33,431 6,779 6 1,0 
Fabricated metal productsS,...ccccccccccccccseccecese % 267 87 19,035 8,075 1.4 1.1 
ENP c cosecceseceeeeseeeeeeeeesoooocecocesesees 35 3,169 1,087 42,100 21,276 7.5 5.1 
Office, computing, and accounting machines....... 357 3,184 459 30,542 4,542 10.4 10,1 
Other machinery, except Clectrical...csccccsccees 351-56, 358-59 929 268 26,512 15,034 3.5 1.8 
Electrical GUUERRORE. cocccccececoeooecoocoeeocoeese 36 3,955 814 77,129 30, 220 5.1 2.7 
Radio and TV receiving equipment.....ccsccccecees 365 328 16 12,773 613 2.6 2.3 
Communication SQuUipMeNnt..ccccccccccccccesescssess 366 2,687 154 42,936 3,770 6.3 4,1 
Electronic ComponentsS,.....sccceccecccccececseses 367 796 297 13,755 4,093 5.8 7.3 
Other electrical equipment... ...cccccccccccececs 361-64, 369 1,380 252 45,346 9,817 3.0 2.6 
Motor vehicles and motor vehicles equipment........ 371 4,176 88 98,713 8,340 4.2 1,0 
Other transportation equipment... ccccccccccccecece 373-75,379 70 ll 28,410 2,002 e2 -6 
Aircraft and ee eer 372,376 2,430 689 53,049 20,420 4.6 3.4 
Professional and scientific instruments......ccccces 38 2,067 365 26,907 6,729 7.7 5.4 
Scientific and mechanical measuring instruments.. 381-82 884 103 11,865 2,293 7.5 4.5 
Optical, surgical, photographic, and other 
ts TTT TT TTT TTT TTT TTT TTT TTT 383-87 1,506 81 19,994 3,169 7.5 2.6 
Other manufacturing industries.....cccccccccccececs 21,27,31,39 140 lll 33,153 11, 966 4 9 
SOURCE: National Science Foundation. 
Table B-25. Percent of net sales and employment of Ri D-performing companies ranked by size of R&D program: 1972-81 
Companies ranked by size of R&D program 
(based on total R&D funds)! 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
Percent of net sales 
First 4 Ca<Bdccccccececececoceeoeoocoeesoeoccooses 10 4 6 6 9 9 9 9 5 5 
Next 6 CS-B dc cccccccceccceoeceecoceoosooeooeococs 3 3 5 5 3 3 3 3 4 4 
Next 12 CDT cccccccccecececccceoeoocoeccescoces 6 6 5 6 6 6 6 5 8 8 
Next 20 ( CO rrr TrTTTirT rT rrr TT Te 7 7 ll 10 10 10 10 ll 7 7 
Next 60 (\ TS PPT TTT TTT TTT TTT TTT TTT TTT TTT 16 17 16 16 16 14 14 14 17 18 
Next 100 CBR Be Po ccccccccccecceceeceesococoocces 14 14 14 12 ll 14 14 14 12 12 
Next 200 ¢ fo | PPPPPTTTTTTTTrrrirrrrre rrr Te 15 16 17 15 16 16 17 17 14 13 
Percent of employment 
First 4 tT |) PPPTTTT TTT TTTTITTTTTTiTTiiriit rt TT 9 8 7 7 8 8 8 9 7 7 
Next ns |) PST Py rer TTT rT TT TTrrrrrT rrr 4 4 5 5 4 4 4 4 4 4 
Next 12 (.) ) PPP TTTTTTTTTTTTTTTTTTiTTiiTriTi Ty 7 7 6 6 7 7 7 7 7 6 
Next 20 CAR <GS) « cocccccccceceeccccoecoeoeceoocccs 8 8 9 8 9 8 8 8 8 8 
Next 60 TS MPPPTTTTTTTTTTTT TT TT TrTiriiT TTT 12 12 13 13 13 13 12 12 13 13 
Next 100 CREE cc cccecocesooeeseeeoeceeeesoees 12 12 ll ll il 13 13 13 13 i2 
Next 200 CTBR<GSS) ccocccccccccecccoecseccescoocccs 16 16 16 15 16 15 15 16 14 14 


‘Companies were ranked individually for each year; therefore, particular companies comprising the size groups may heve changed from yeer to year, 


SOURCE: National Science Foundation, 


BEST COPY AVAILABLE 
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Table B-26. Percent of total and Federal RED funds and of net sales of R&D-performing companies ranked by size of R&D program by industry: 1981 
Percent of total Percent of Federal —- a ones of 
R&D funds R&D funds ° —. ng 
Industry SIC code Ceupentes 
First 4 | ext 4| next 12} FiT8t 4 | next 4| next 12) F27S* 4 | wext 4 | Next 12 
companies companies companies 
Ee Sy a ee eeereneeeeeeeeeeeee 19 12 19 20 18 32 5 4 8 
Food and kindred products.......ccsccccccccees 20 33 14 23 0 0 2 8 7 18 
Textiles and apparel... .cccccescesceccsesses 22,23 35 14 18 0 0 0 18 10 20 
Lumber, wood products, and furniture......... 24,25 66 ll 10 8 0 0 32 1l 13 
Paper and allied products. ......cccccccccsece 26 66 1l 16 40 0 60 23 12 32 
Chemicals and allied products........ccescces 28 30 14 24 91 «) 3 22 10 14 
Industrial chemicals. .....ccccccscccccscces 281-82, 286 62 15 18 94 2 2 43 13 30° 
Drugs and medicines... cccccccccccccccssess 283 34 22 36 0 57 31 21 21 46 
Other chemicals,...cccccccccccccscecsccsscese 284-85, 287-89 49 10 18 83 0 3 34 ll 22 
Petroleum refining and related industries.... 29 59 27 147 95 2 3 42 29 27 
Rubber BPSONSABc cocccceeccececococeseeoooosoe 30 64 14 10 94 l 4 43 14 12 
Stone, clay, and glass products......c.cccscese 32 64 18 ll 98 i 0 24 25 23 
Primary EE ee 33 43 15 23 78 8 10 27 12 22 
Ferrous metals and products......ccccsecese 331-32, 3398-99 59 15 18 96 2 2 45 14 24 
Nonferrous metals and products.......cecssce 333-36 55 19 20 40 44 16 26 14 16 
Fabricated metal a 34 42 16 16 72 «) 23 25 14 1l 
Machi Me#xry.ccocccccceccececcececccoceeeeseeoes 35 51 9 16 78 «’) 13 21 8 15 
Office, computing, end eccounting machines, 357 74 1l 3 97 (*) 2 59 15 16 
Other machinery, except electrical......... 351-56, 358-59 35 13 12 67 2 2 18 9 14 
Electrical Squipment...cccccvccercecesescesses 36 54 15 15 61 17 15 32 17 12 
Radio and TV receiving equipment.....c.cess 365 92 3 3 99 1 0 88 2 7 
Communication equipment... .ccccccccccesecese 366 78 13 6 67 24 7 72 13 10 
Electronic COMPONENtS...cccccccsecceesesese 367 55 16 18 84 4 7 as ll 20 
Other electrical equipment........ccccccces 361-64, 369 84 4 6 98 (*) 2 51 7 14 
Motor vehicles and motor vehicles equipment... 371 90 7 3 76 20 4 80 7 9 
Other transportation equipment.....cccccccece 373-75,379 81 10 7 96 3 () 13 4 81 
Aircraft and missiles.....ccccccccccccecesess 372,376 56 30 13 59 28 12 33 34 27 
Professional end scientific instruments...... 38 56 15 13 62 24 10 44 1l 16 
Scientific and mechanical measuring 
SROCTURORER. oc cccccccccoesecceceeoeeeesoose 381-82 68 8 9 89 6 2 50 13 10 
Optical, surgical, photographic, and other 
AMSTTUMENES..c cccccccceccccecessesessseses 383-87 77 ll 5 96 0 3 64 1l 10 
Other manufacturing industries.......cccscees 21,27,31,39 40 18 17 37 0 23 3 
Nonmanufacturing industries 07-17,41-67, 737, 42 26 18 57 34 5 1 
eeeeeeveeeeeeeeeeee 739,807,891 


Note: 
‘Less than .5 percent. 


SOURCE: National Science Foundation, 


All rankings are based on total R&D funds, 


BEST COPY AVAILABLE 


Table B-27. 


{ Dollars 


Funds for basic research, applied 
development performance: 


1953-81 


in millions] 


research, and 


Year 


Total 


Basic research 


Applied research 


Development 


tie eee eee 
nee eeeeeeeeeemeneneennens 
i inipaeneenanennes eaadennaaneanneas 
Tin000000000000000000000000000S0CO 


ee 


DT. seaecenennnennnennnennenneeeene 
Ee 
Di ineneseceeonnnenneneoenneennsees 


Dl ntieesesanesennsanaanenaeeeeonees 


Di. apenceneeneenseenennannanaans 
Dip peenenaneasnenaaneasnenneessns 
De eecnceneennenonnnasaeeonneneans 
n0000000000000000008000000000006 


Denecececoeeenseneneencoeenseesers 


Bn.0000060600000000000000000060006 
i0000000000000000000000060000000 
n0000006000000000000600000000008 
De ieceececooseesooonseooreceooesete 


Dneocecceoosesosooeoooeseoeserees 


Dp eecascnceosseeeeeneneesensesees 
Dn ecoecoonoseesesesoneneeseeesses 
DT inccecaseeoussosoeseeoesooosesene 
in 0.0.00000000000000000000000000000 


ST eocccocoesecesnenneneneseoeseoens 


Sn eceesccosoecesosoesoesonseeseos 
Dn cenceceseeocessooeseocosooooers 
Bencccooceesocecooooeoeoooocosooes 


Bec cccoccccocoscoecoosoceoceceoors 


8,389 
9,618 
10,509 
10, 908 
11,464 


12,630 
13,512 
14,185 
15,548 
16, 385 


17,429 
18 , 308 
18,067 
18,320 
19,552 


21, 249 
22,887 
24,187 
26, 997 
29,825 


33, 304 
38 , 226 
44,505 
51,830 


$151 
166 


1$726 
814 
1928 
1, 268 
1,670 


1,911 
1,991 
2,029 
1,977 
2,449 


2,457 
2,600 
2,658 
2,843 
2,915 


3,124 
3,287 
3,427 
3,415 
3,514 


3,825 
4,288 
4,570 
5,112 
5,636 


26,300 

7,225 
28,450 
10,712 


225,969 
29,843 
234, 730 
39,477 


1Estimated by the National Science Foundation, 
2National Science Foundation, National Patterns of Science and Technology Resources, 1983 (in press) 


(Washington, D.C.: 


SOURCE : 


National Science Foundation. 


Supt. of Documents, U.S. Government Printing Office, 1983). 
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Table B-28. Funds for basic research, applied research, and development by industry and size of company: 1981 
{Dollars in millions) 
Basic Applied | Develop- 
Industry and size of company SIC code Total nan anor aint 
ERE RES ELE eS TS Ne Na OT ees SO Le $51,830 $1,641 $10,712 $39,477 
Distribution by industry 

Food and kindred productS.......sccccceececcccccces 20 719 27 (*) (*) 
Textiles and apparel...cccccccccccccecccccceseseces 22,23 124 1 31 92 
Lumber, wood products, and furniture........csseeee 24,25 167 (*) (*) 95 
Paper and allied premdectS.cccccceccecocoocooeoosece 26 (*) 32 (4) 370 
Chemicals and allied products....ccccccccccccsesese 28 5,325 539 2,263 2,523 
Industrial i 281-82, 286 2,553 335 @) 1,105 
Drugs and EE ae a 283 @) (*) (*) (*) 
Other CE, 9000000000060000000000000000060086 284-85, 287-89 (*) 24 (7) 456 
Petroleum refining and related industries.....-cece 29 (*) «) (*) 989 
Rubber eT TTT TTT tT 30 (@) 23 (’) (*) 
Stone, clay, and glass products.....ccccseccssesese 32 (*) «@) (4) 307 
Primary Ee ea ee ee Ee Pe 33 &89 46 341 502 
Ferrous metals and productS.....ccccccecsccccseses 331-32, 3398-99 (7) (*) (*) (*) 
Nonferrous metals and products......ssscccsessees 333-36 (*) 16 (*) () 
Fabricated metal PFOGUCES,. cccccccccccccccceseseseses 34 638 8 153 477 
Machinery. ccccccccecccecccceecovcecesceceoceceosese 35 6,800 128 1,252 5,420 
Office, computing, and accounting machines.,...... 357 (7) (*) (*) 3,611 
Other machinery, except electrical.....ccsecccecs 351-56, 358-59 (*) (*) (*) 1,809 
Electrical Outi gment.cocccccccoecoecececooceosesesse 36 10,466 279 1,782 8,405 
Radio and TV receiving equipment..... ccccccececes 365 (7) «*) 132 (*) 
Communication GUUERMORE. cocccecoesoceosoosososooce 366 4,737 «*) (*) 3,774 
Electronic COMPONENES,.. ccccccccecscesessecesscseses 367 1,659 (*) 285 (*) 
Other electrical Squipment...cccccccccccesessecses 361-64, 369 (*) «*) (*) 2,803 
Motor vehicles and motor vehicles equipment........ 371 4,929 (*) (*) (*) 
Other transportation equipment......c.ccccccercccece 373-75,379 (7) «*) (*) 77 
Aircraft and missiles.....cccccccesesces, seeseseese 372,376 11,702 128 1,451 10,123 
Professional and scientific instruments..........e. 38 3,685 @) () () 
Scientific and mechanical measuring instruments., 381-82 (*) «*) 248 (*) 

Optical, surgical, photographic, and other 
Us | PTT TITTITTTrirrirrrrirrrrres+frrires 383-87 (*) (7) (*) (*) 
Other manufacturing industries.......cccccccceseccce 21,27,31,39 393 21 (*) (*) 
07-17,41-67, 737, 1 1 1 
Nonmanufacturing PPT TTTTTrTrTrrfrrisryT Ty Te { 739,807,891 ( ) ( ) 865 ( ) 

Distribution by size of company 
(based on number of employees) 

Less than FF TTT TTT TTT TTT Tr Tirr rT rrr rrr Te 2,522 153 715 1,654 
1,000 to  PPPPPPTTTTTIITITITITITITITITITITT TTT 3,213 179 1,066 1, 968 
5,000 to i MPPPPTTTTTTITITITTTTTTTTrririrrii rT Tr 2,425 118 607 1,700 
10,000 to y S. PPPTTITITITITITITTTTTTiTiTririririt 6,938 229 2,125 4,584 
25,000 or MOTO cece es eee eeeeeseSsesesesseesseseseeee 36,732 962 6,199 29,571 


INot separately available but included in total. 


SOURCE: National Science Foundation, 


See general notes, 


BEST COPY AVAILABLE 


Table B-29. Funds for basic research, applied research, and development by industry, source of funds, and selected company size-groups: 1981 
{Dollars in millions] 
Federal Company 
s try ond size of peny sue Total Basic Applied | Develop- Totel Basic Applied | Develop- 
research | research ment research | research ment 
Total .coccccccecccccccccecocccccececccececece $16,468 $328 $2,353 $13,787 $35, 362 $1,313 $8,359 $25,690 
Distribution by industry 
Food and kindred EE 20 6 0 «() «@) 713 27 287 399 
Textiles and Qppewtel -cccocccccccccocococcceoseccoce 22,23 1 0 1 0 123 1 30 92 
lamber, wood products, and furniture.......sceccess 24,25 0 0 0 0 167 «*) (*) 95 
Paper and allied BPesNstB ec cccccccoccocecsooseooeseos 26 «’) 0 «*) 0 562 32 160 370 
Chemicals and allied products.....ccccccccccccsccce 28 383 81 134 168 4,942 458 2,129 2,355 
Industrial chemicals...ccccccccccececcecscesesses 281-82, 286 367 () @) 163 2,186 254 990 942 
Drugs and CE 283 «) «) «) 5 1,997 «) «’) «) 
i) GT. -neenennecunesnnensnenseesesennseé 284-85, 287-89 «*) i) (*) 0 759 24 279 456 
Petroleum refining and related industries.......... 29 «*) (4) (*) «*) 1,777 133 751 892 
Rubber BTOSUSEB ec ccocccecoccecooceceocecoococooooecse 30 «’) (*) «) «’) 616 @) «’) «’) 
Stone, clay, and glass products... cccccceccccecese 32 @) (*) «*) @) 4ll1 16 125 270 
Primary en 33 182 0 10 172 707 46 331 330 
Ferrous metals and products.......--ccccccccececs 331-32, 3398-99 @) ) «@) «) 414 @) (*) 203 
Nonferrous metals and products......ccccccceceecs 333-36 «*) 0 «*) «) 293 16 151 126 
Fabricated metal products... .cccccccccccccccceseeses 34 80 0 12 68 558 8 141 409 
Machimery..ccccccccccccccccceccccceccecoccecesoecoos 35 739 2 224 513 6,061 126 1,028 4,907 
Office, computing, and accounting machines....... 357 «*) (*) (*) (*) 3,919 «*) (*) 3,228 
Other machinery, except electrical........csse-«< 351-56, 358-59 «) (*) «) «*) 2,142 «*) (*) 1,6/9 
Electrical OGuipment..ccccccecccccccceseccecesseses 36 3, 962 47 446 3,470 6,502 232 1,336 4,935 
Radio and TV receiving equipment.......c.cccceees 365 «) 0 (7) (*) 364 «*) (*) «*) 
Communication equipment.....ccscccccccccccccesess 366 1,791 (*) (*) 1,597 2,946 «*) (*) (*) 
Electronic componentS......ccccccccccccceceseeces 367 376 (*) 17 @) 1,282 «*) 268 @) 
Other electrical SQUIPMENE. .cccccccccccecessecess 361-64, 369 «) @) (*) «*) 1,910 «*) (*) 1,499 
Motor vehicles and motor vehicles equipment........ 371 634 () «) @) 4,295 21 «*) (*) 
Other transportation equipment.......cccccccccceces 373-75, 379 @) (4) (4) «*) 86 «*) (*) 48 
Aircraft and missiles,.....ccccccccccccccccccscceces 372,376 8,501 59 877 7,566 3,201 69 574 2,557 
Professional and scientific instruments...........+ 38 _ 638 (@) @) @) 3,047 «*) () (*) 
Scientific and mechanical measuring instruments... 381-82 «*) () () «*) 1,285 (*) 210 (*) 
Optical, surgical, photographic, and other 
AMBCFUMENES,..ccccccccecccseseseceseseeseseessses 383-87 «) @) «’) «’) 1,762 @) (*) (*) 
Other manufacturing industries.......cccccssecceces 21,27,31,39 0 0 @) 393 21 () «*) 
Nonmanufacturing industries......cccccccccecceseces { 07-17,41-67,737, «’) (*) 523 @) 1,199 () 342 @) 
739,807,891 
Distribution by size of company 
(based on number of employees) 
5,000 to A. PPP TTTPTTTTTTTTITTITITTTTTTTTTT TT TT 559 1 97 461 1,866 117 510 1,239 
10,000 to DB. ccccccccccccccccccecocccceccoccose 1,253 58 246 949 5,685 171 1,879 3,635 
25,000 OF MOTE... cccccccccccccseseseecesesesssesese 13,661 225 1,653 11,783} 23,071 737 4,546 17,788 
INot separately available but included in total, See general notes. 
SOURCE: National Science Foundation, 
BEST COPY AVAILABLE = 


Table B-30. Funds for basic research by industry and size of company: 


[Dollars in millions] 


1957-58, 1963, 1967, 1970-77, 1979, and 1981 


Industry and size of company SIC code 41957 | 71958 | 1963 | 1967 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1979 1981 
Petelhecocecoecoececooeeeoeseooooeooeoe eeeeee ew eceeeeeeeetee $271 $295 $522 $629 $602 $590 $593 $631 $699 $730 $819 $911 $1,158 $1,641 
Distribution by industry 
Food and kindred DERUEER. coccbooeoeeoooess 20 4 5 12 17 16 15 13 1l 9 10 18 20 17 27 
Textiles and epparel........cccccccceccecce 22,23 1 1 1 2 2 2 2 1 2 (*) (7) (*) (*) 1 
Lumber, wood products, end furniture....... 24,25 0 0 0 0 (*) (*) (7) (?) (*) 3 5 7 5 (*) 
Paper and allied products.......csccececees 26 1 (*) 2 4 5 4 4 5 7 5 6 y 18 32 
Chemicals and applied products........scce. 28 82 92 152 184 207 216 214 236 288 294 304 337 366 539 
Industrial chemicals.......ccccccccececes 281-82, 286 (7) (*) 105 (7) (7) 118 117 125 157 154 154 163 197 335 
Drugs and medicines. ...cccccccccceccecece 283 18 21 33 45 93 77 78 90 107 112 1i9 134 143 (*) 
Other chemicals.......ccccceccccececececs 284-85, 287-89 6 6 14 14 18 21 19 21 24 27 32 40 (*) 24 
Petroleum refining and related industries.. 29 35 % 34 36 26 21 22 26 33 36 44 48 74 (7) 
Rubber 0, 30 4 (*) & 5 5 4 6 3 5 4 7 9 18 23 
Stone, clay, and glass products.........-+. 32 @) @) 6 (7) (*) 14 18 20 21 32 38 41 40 (*) 
Primary Oe... . -caeneenenimnanaonneonnaen 33 6 7 ll 13 18 17 4 8 9 14 16 14 24 46 
Ferrous metals and products*..........+.- 331-32, 3398-99 5 5 - (*) (7) (7) (7) (7) (?) 4 5 5 12 (*) 
Nonferrous metals and products*.......... 333-36 (7) 2 3 4 - (*) (7) (7) (7) 10 12 - 12 16 
Fabricated metal products.......ccccccceces 34 1 1 5 3 5 (*) 7 ll 3 5 2 2 4 & 
Machinery cccccccccccoceccccoceocecocoeceesce 35 17 20 25 26 21 22 24 24 28 32 56 57 66 128 
Office, computing, and accounting 
ee 357 (>) (*) (3) @) (4) () (*) (*) (*) 26 38 4l 51 (*) 
Other machinery, except electrical....... 351-56, 358-59 (*) s) (*) s) (*) (*) (*) (*) (*) (*) 18 16 15 (7) 
Electrical equipment.....ccccccccccccececcs 36 53 63 133 131 139 138 137 143 143 132 163 181 228 279 
Radio and TV receiving equipment......... 365 (7) (’) (’) (7) (7) (7) (*) (*7) (@) (*) (7) (7) (*) oe, 
Communication equipment......ccccccccecee 366 108 117 116 109 130 150 195 (?) 
Electronic COMpOMENtS...ccccccccccccecees | 36 43 110 112 122 120 10 8 5 4 5 6 7 (*) 
Other electrical equipment..........s.e<« 361-64, 369 17 21 23 (?) (*) (*) (*) (*) (7) (7) (7) (7) (7) (7) 
Motor vehicles and motor vehicles ‘ , 
SQUipment.cccoccccccccoccccseccccosesesoscs 371 2 2 2 10 8 9 10 8 12 ( ) ( ) 
Other transportation equipment............. 373-75,379 } Sp COP BP COT OT AR ay yt | mm] my] em] &® @) 
Aircraft and missiles... .ccccccccccscessece 372,376 25 26 59 73 63 50 62 58 57 54 54 55 88 128 
Professional and scientific instruments.... 38 - 10 (*) (7) (*) 19 17 15 16 16 23 24 (*) 40 
Scientific and mechanical measuring 
AUMSTTUMOENES. cc ccccccccccceeesecceseseses 381-82 3 2 l (7) (*) 7 6 5 5 9 10 12 (*) (*) 
Optical, surgical, photographic, and 
other IMNSCTUMENES,. .ccccccsccccesesceseses 383-87 6 8 (?) (*) (7) 12 1l 10 1l 8 12 12 (*) (*) 
oo Other manufacturing industries,............ 21,27,31,39 13 8 3 5 4 6 5 6 6 (*) (*) (*) 42 21 
ra Nonmanufacturing AMGUBSETICS...cecccccsecece 07-17,41-67, 2 2 2 
pak} 737, 739,807,891 } (*) (*) 28 52 38 31 28 28 26 25 29 44 57 (>) 
Distribution by size of company 
(based on number of employees) 
Less than 5 GBB c cocccccccoceosoosocoooocece eee r eee eeeeeeee eee (*) (*) (*) 56 38 36 36 32 % 57 68 75 98 153 
= 1,000 to O FePc cccccoceceesccceseocesooooces ere ereereeeeeeneee eee 24 32 31 45 58 51 45 58 47 34 52 54 69 179 
5,000 to DO FBccccccececocococceceoceccocce esenrneeneeneneeeeeeneneeene 50 62 72 58 75 88 103 118 125 158 118 
10,000 to Bate is coccceoososoooeeeceoesoses eenenerenenenerneeenereereeeneene 218 240 439 478 444 431 90 98 102 96 138 168 211 229 
25,000 OF MOTO. cececeeeeesereeseseesereesee CeCe e eee eeeeee 364 368 428 440 443 489 622 962 
a ‘Estimated by the National Science Foundation, 


2Not separately available but included in total, See general notes. 

3Datea included in the other manufacturing industries group, 

*SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-65. 
‘Data not tabulated at this level prior to 1972. 

*Date not tabulated at this level prior to 1975. 

7Included in the other electrical equipment group. 


SOURCE: National Science Foundation, 


3, 


Table 8-31. Funds for basic research by field of science and engineering: 1967, 1970-77, 1979, and 1981 


(Dollars in millions) 


Field of science and engineering 1967 1970 1971 1972 1973 1974 1975 1976 1977 1979 1981 
EEE EN Sa EE ae a $629 $602 $590 $593 $631 $699 $729 $817 $911 $1,158 $1,641 
Physicai 0 as 308 297 281 277 276 319 320 359 405 $27 650 
GR SGEE, coescedeooeceesesoesoooeses 162 196 180 183 193 229 223 253 285 381 485 
I nninnninitineittidipieieeeemenaio (*) @) «*) «) (*) (*) (*) @) «) (*) «) 
SEE (*) «) «*) «) «) (*) (*) @) «) «) @) 
ne 12 13 4 12 14 13 14 18 19 26 26 
Environmental sciences... ...cccccccccecs 4 & & 6 7 10 15 17 19 13 ie 
Atmospheri~ sciences,.......csccccess @) «@) 3 «*) 2 3 6 6 5 5 14 
Geologica> sciences.......ccceccecess @) «) 3 4 3 5 5 7 7 b 2 
Oceanography. .cccccccccccesessecsseces @) «*) 2 «*) 1 1 3 4 7 2 «*) 
Engineering (including metallurgy)..... 172 170 159 183 185 178 191 206 233 292 402 
Life EE 69 86 94 82 102 119 122 134 156 177 254 
Biological sciences... .cccccccccccess @) 51 57 61 77 83 85 102 128 136 157 
Clinical medical sciences...........- (*) 35 37 21 25 36 37 32 28 40 97 
Other ee 53 28 3% 33 47 60 67 85 78 128 285 
Note: Data not collected for 1978 and 1980. 
‘Not separately available but included in total. See general notes. 
SOURCE: National Science Foundation. 
Table B-32. Funds for basic research by industry and field of science and engineering: 1981 
(Dollars in millions] 
Environ- Engineering 
Industry SIC code Total Physical lustnemtics | mental (including LA Se Other 
sciences oak aoteltacey? sciences sciences 
Been 0 0000006000 00O000900000 000 CCC +OCs eeeeeeeeeeeeecoeenee $1,641 $650 $26 $24 
Food and kindred products... .ccccccccecccecc 20 27 6 0 0 
Textiles and GUNTER ce coccoosccoccooecosoecoses 22,23 1 0 0 0 
Lumber, wood products, and furniture......... 24,25 (*) @) 0 0 
Paper and allied products.......ccccccccccece 26 32 19 0 0 
Chemicals and allied products..........ccees- 28 539 306 () (*) 
Industrial chemicals........... sccceeséooces 281-82 , 286 335 185 (4) (*) 
Drugs and CC 283 «*) @) 0 0 
Other chemicals eer eee ef © sre eee eevee eeeeneeeeeee 284-85 ,287-89 24 19 0 0 
Petroleum refining end related industries.... 29 (4) () (*) (*) 
SD Ss «— aided ad eeewanccocesesoneees 30 23 (*) 0 0 
Stone, clay, and glass products.............. 32 (*) 25 6 10 
Primary metals............. Redesocoesoessocs . 33 46 (*) 0 0 
Ferrous metals and products............. ose 331-32 ,3398-99 (*) (4) 0 ) 
Nonferrous metals and products............. , 333-36 16 (*) 0 0 
Fabricated metal products..........csseeeeess 34 8 (*) 0 0 
| POPPI TTT TT TTT TTT TT TTT TT TTT TT eee 35 i28 c) 12 0 
Office, computing, and eccounting machines. 357 (*) (*) 12 0 
Other machinery, except electrical......... 351-56,358-59 (*) (*) 0 0 
Electrical SQUIPMONE. . ccc cccccececececesecese 36 279 72 ll 0 
Radio and TV receiving equipment........... 365 (*) (*) 0 0 
Communication OQUIPMONE, .cccccccccceesseees 366 (*) 58 ll 0 
Electronic COMPONENTES. .cccccccesceseseseese 367 «*) 3 0 0 
Other electrical equipment.......ccscccecess 361-6% ,369 (*) (*) 0 0 
Motor vehicles and motor vehicles equipmernt.. 371 «*) 7 0 (*) 
Other transportation equipment..........seee. 373-75,379 (*) (*) 0 0 
Aircraft and missiles.....cccccccccccccccoccs 372,376 128 10 (*) (*) 
Professional and scientific instruments...... 38 @) @) 0 1 
Scientific and mechanical measuring 
AMSEC TUMOENES, . cc ccccccccececseseseeseseeees 381-82 «*) 0 0 1 
Optical, surgical, photographic, and other 
i PPTTTTITTTrirrriririrrrrrirre 383-87 (*) (*) 0 0 
Other manufacturing industries.............+. 21,27,31,39 21 (*) 0 0 
07-17 ,41-67 1 i i 
Nonmanu facturing AmduBtrieeseoecseveeeeseseee H 1371759,007,89i } (*) e) 0 (*) 


‘Not separately eveilable but included in total. See general notes. 


SOURCE : | National Science Foundation, 37, BEST COPY AVAILABLE 
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Table B-33. 


Number of RiD-performing companies conducting basic research by industry: 1981 


Companies with total exployment of-- 


Industry SIC code Less than 1,000 1,000 to 4,999 5,000 to 9,999 | 10,000 to 24,999 | 25,000 or more 
Basic Basic Basic Basic Basic 
RED , RED , R&D : RED , RED , 
ae ee eeeeeceeee eee eeeeee 1,710 25 839 68 218 39 211 63 M41 60 
Food and Kindred products. ...cscccccccccccccceccecsese 20 74 0 56 5 22 5 25 - 10 3 
Textiles and ee 22,23 46 0 46 2 14 1 12 1 4 0 
Lumber, wood products, and furniture,........ccsceces 24,25 36 0 36 1 9 0 3 1 2 0 
Paper and allied products... .....ccsccccccccccceees aes 26 21 1 33 4 6 1 10 3 6 3 
Chemicals and allied products..........ccccccccccees 2 28 187 3 62 15 15 7 24 1“ 11 & 
Industrial chemicals..cccccccceccse serene eee nr ene eeee 281-82 , 286 57 3 12 4 6 3 7 5 6 6 
BD. Cen nn cocceeeesoeseonseeeooseeoees ee 283 31 1 15 6 3 3 ll & 6 2 
Other chemicals..... pecceooescces secoenece seceeesces 284-85 ,287-89 99 5 35 5 6 1 6 1 1 0 
Petroleum refining and related industries....... eccce 29 13 0 . 2 1 0 6 4 12 8 
BURRS? SUGGS cccccccceseoococoeeoceccoceeooesesess 30 54 0 28 2 5 3 3 1 4 2 
Stone, clay, and glass products...........seeeeeeeeee 32 48 0 24 2 ‘ 2 ll 5 2 2 
ee eee 33 56 0 50 6 10 3 9 3 13 6 
Ferrous metals and products..........s<s++«. pecece e 331-32 , 3398-99 28 0 % 5 6 2 5 1 10 3 
Nonferrous metals and products........ seccecece eccece 333-36 26 0 16 1 4 1 6 2 3 3 
Pabricated metal BPGGNSGRc cocceoceooseeosoeeesoeeoecs % 105 0 48 3 15 1 6 1 4 2 
BRGRARSTT c cocccccececeoooceeeeooscososoooooooseooeses 35 323 4 123 * 28 7 24 6 12 2 
Office, computing, and «ccounting machines......... 357 76 2 20 2 3 1 5 0 6 1 
Other machinery, except | 351-56 ,358-59 247 2 103 6 25 6 19 6 6 i 
Electrical SQUIPMOENE., cc ccccccceseeeeeseseeeeseseseese 36 296 5 93 6 26 1 20 4 16 9 
Radio and TV receiving equipment......ccccccceceees 365 26 0 7 0 1 0 2 0 1 1 
Communication equipment. ....ccccccccceccccececeeeses 366 70 1 4 0 5 0 3 2 6 3 
Electronic COMpomnentS, ...cccccccccccececscccececees 367 75 1 27 3 8 1 5 i 3 2 
Other electrical equipment. .....ccccccccecccecseess 361-64 , 369 125 3 45 3 12 0 10 1 6 3 
Motor vehicles and motor vehicles equipment.......... 371 30 1 19 0 6 0 6 3 6 “ 
Other transportation SQUAPMOTIE., .ccccccccccccccceesees 373-75,379 & 0 12 0 1 0 5 1 2 1 
Aircraft and TT TTT TTT TTT TTT TTT TTT TT TT Te 372,376 18 0 14 1 3 0 7 3 ll 6 
Professional and scientific instruments,......escsess 38 210 3 38 “ 1k 4 6 1 6 2 
Scientific and mechanical measuring instruments.... 381-82 113 3 21 1 5 2 3 i 3 1 
Optical, surgical, photographic, and other 
PTT TT TT TTT TTT TT TTT TTT TTT TTT TT ee 383-87 97 0 17 3 6 2 3 0 3 1 
Other manufacturing “industries. .........sseeeceeeeess 21,27,31,39 63 6 53 ~ 16 2 9 1 6 2 
Nonmanufacturing industries 07-17 ,41-67,737, 124 2 98 3 26 2 25 7 4 0 
ee ee ee ee ee ee ee ey 739 ,807 ,891 
SOURCE: National Science Foundation. 
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Table B-34. Funds for epplied research and development by product field: 1963-64, 1967-77, 1979, and 1981 
{(Dollers in millions! 
Product field SIC code 1963 1964 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1979 1981 
TORT]... cece ewe ener cc cereeeesececcece | eevececececcsecees | $12,108 | $12,962 | $15,757 | $16,787 | $17,690 | $17,465 | $17,730 | $18,959 | $20,618 | $22,188 | $23,457 | $26,178 | 28,914 | $37,068 | 250,189 
Atomic energy devices’.............. — -- 609 709 675 «) «*) «*) «) «) «) «) (*) “ ay ) ) 
Food and kindred products...............e-.- 20 102 118 134 165 179 206 211 227 243 283 273 308 348 534 663 
Textile mill products..................-5-- > 22 «@) ) 55 38 66 55 60 83 93 82 73 81 96 «) «?) 
Chemicals, except drugs and eedicines....... 28, except 283 861 949 1,119 1,168 1,214 1,339 1,345 1,250 1,342 1,564 1,627 1,853 2,018 2,501 3,903 
Industrial inorganic and organic 
SS 282,286 242 304 347 396 417 442 457 451 489 589 665 728 819 (*) 1,020 
Plastics materials and synthetic gestae, 
rubber, and fibers..........--ssececeeeees 282 379 402 4746 466 482 521 511 453 Sil 589 588 674 744 881 1,315 
Agricultural chemicals..........s..eeeeee 287 45 48 $2 99 104 126 130 108 114 137 176 205 236 292 487 
Other chemicals... ......cccccceveccecccces 284-85, 289 196 195 205 207 210 223 218 238 229 248 198 246 220 «*) 1,081 
Drugs and medicines... ......cecceccececceces 283 227 234 346 375 417 474 $35 $31 605 683 783 883 955 1,089 1,837 
Petroleum refining and related industries... 29 194 205 215 239 252 272 266 299 319 363 408 425 471 650 1,065 
Rubber and miscellaneous plastics products... 30 87 102 132 160 163 193 215 279 29% 341 3246 325 376 407 «*) 
Stone, clay, and glass products..........s+« 32 74% 85 121 130 157 128 128 135 162 181 150 171 igi 235 240 
Primary metals... ..ccccccccccccccccccccecess 33 152 164 208 207 224 235 230 2465 272 311 290 311 327 438 684 
Ferrous sotals end prodects.......00+0+00. aan } 90 97 117 Lis 125 127 14 137 158 156 les 163 172 225 268 
Nonferrous metals and products..........:. 333-36 62 68 91 88 99 108 116 108 114 155 147 148 155 213 416 
Fabricated metal products.......ccececeecces 34, except 348 135 150 2046 478 504 622 701 731 769 903 916 1,025 1,152 1,381 ,518 
Ordmance and accessories, N.€.C.....ceeescee 348 92 94 218 201 186 192 192 177 228 222 187 199 288 316 453 
BRERA vevcovececencecceceeeeeeseceeecess 35 913 970 1,293 1,396 1,562 1,676 1,783 1,989 2,307 2,689 2,628 3,001 3,554 4,561 6,288 
Engines and turbines........cesecccescceces 351 1246 126 192 203 196 2046 246 316 360 482 464 477 528 589 904 
Fare machinery and equipment.........sse+ 352 76 79 102 96 99 89 90 93 120 131 138 168 221 295 231 
Construction, mining, and saterials 
handling machinery........scceecccesceces 353 58 60 119 129 154 182 196 206 265 283 285 317 376 632 569 
Metalworking machinery and equipment...... 354 58 66 67 90 83 86 84 76 69 74 80 83 125 340 227 
Office, computing, and eccounting 
SOTRANSD, oo cv cccccccceccccccccececeesecece 357 412 458 614 678 $12 863 203 1,028 1,219 1,422 ,339 1,580 i, 849 1,961 3,220 
Other machinery, except electrical........ 355-56, 358-59 18s 182 199 201 218 252 264 270 274% 297 322 376 455 744 1,137 
Electrical equipment, except radio and TV 
receiving equipment, communication equip- 36, except 
ment, and electronic components............ 365-67 ;3825 277 305 4 688 775 857 929 7746 874 901 980 1,724 
Electric transmission and distribution 
@quipment. ..... cece cece cece ee eeececeeces 361, 3825 47 46 181 189 204 239 205 224 224 191 «*) 
Electrical industrial egparetes........... 362 77 & i> 3.053 3.363 3.409 3 372K 187 231 263 264 260 306 298 291 «*) 
Other electrical equipment and supplies... 363-64 , 368-69 152 175 ° ’ ’ 320 355 390 426 309 344 379 498 653 
Radio and TV receiving equipment, commmnica- ‘ 
tion equipment, and electronic components. . 365-67 2,150 2,223 . 2,927 3,23%4 3,621 3,896 ,9ll 4,483 5,019 6,696 «?) 
Motor vehicles and other transportation 37, except 
SURAGAERE. ccccveccccccccccccvccccccccccccee 372,376 651 678 831 956 1,139 1,138 1,341] 1,608) 2,014 1,9% 1,924] 2,263 «*) «*) (*) 
Motor vehicles and equipment.............- 371 623 651 755 860} 1,051 1,066] 1,228 »470| 1,824 1, 784 1,720 @) «?) (*) (7) 
Other transportation equipment............ 373-75,379 28 2? 76 96 88 90 113 198 190 210 204 193 201 205 «*) 
Aircraft and parts. .....cccccccccccceveccces 372} °1,520] °1,670 2,165 2,370 2,579 2,556 2,486 , 396 2,548 2,420 2,265 2,733 3,113 3,460 4,924 
Guided missiles and spacecraft......ssessees 376 3,345 3,496 3,741 3,786 3,711 3,115 2,832 2,647 2,491 2,486 2,925 2,880 3,024 4,465 4,814 
Professional and scientific instruments..... 38, except 3825 298 346 535 719 814 724 652 847 981 1,090 1,002 1,140 1,255 1,434 1,486 
Other products fields, not elsewhere 
SLOSSA LISS, cccccccoveccecseceesececeocesecce — 3421 3463 710 1,013 1,124 1,1% 1,177 1,440 1,465 1,742 2,987 3,179 3, 201 4,062 5,657 
‘Distributed according to SIC code from 1968 to present. 
separately available but included in total. See general notes. 


Estimated by the National Science Foundation, 


SOURCE: National Science Foundation, 


Table B-35. 


(Dollars in millions] 


Funds for applied research and development by product field and source of funds: 


1981 


Product field SIC code Total Federal Company 
ee eer eeeervreceeeeeeeeeeee $50,189 $16,140 $34 ,049 
Food and kindred products,..ccccccccssesessccseesesess 20 663 (*) «) 
Textile mill PFOGUCES,..-cccccvccecceseseesessesesecess 22 «*) (*) «*) 
Chemicals, except drugs and medicines......sssceceesces 28, except 283 3,903 101 3 ,802 
Industrial inorganic and organic chemicals........s. 281,286 1,020 24 996 
Plastics materials and synthetic resins, rubber, and 
DE. aa nanaaedsesoeeeooeoeseoeoeecencooceeeeeeee 282 1,315 & 1,307 
Agricultural Pe... a6 ceenenecacnsennbheaeneeehe 287 487 0 487 
Other CO ee ee 284-85 ,289 1,081 69 1,012 
Drugs and CC ee 283 1.837 (*) 1,833 
Petroleum refining and related industries...........+.+ 29 1,065 28 1,037 
Rubber and miscellaneous plastics products............ 30 «) (*) (4) 
Stone, clay, and glass BUSRNSTOB ec cocccceecoeeeeeeeoesse 32 240 «*) (*) 
Primary CC eeeeee sree 33 684 157 527 
Ferrous metals and products... .......ssseee0 eevcece 331-32 , 3398-99 268 8 260 
Nonferrous metals and products.......... pececocceoses 333-36 416 149 267 
Fabricated metai PFOGUCES, . cc ccccccceccesesessseeeses 34, except 348 1,518 889 629 
Ordnance and accessories, BRoSeSeccoecescessseecsesesceses 348 453 344 109 
Sc coccccececoececeeeecescoesoeesescooeecosesces 35 6,288 483 5,805 
Engines and CO 351 904 140 764 
Farm machinery and equipment. .....ccesccsccccccecese 352 231 0 231 
Construction, mining, and materials handling 
MACHINETY .. cccccceccccesrececeseseseseseeeseesseees 353 569 (*) (*) 
Metalworking machinery and equipment,..........seese0s 354 227 «*) «*) 
Office, computing, and accounting machines.......... 357 3,220 «*) 3,012 
Other machinery, except electrical.......csceccceees 356, 358-59 «*) 119 «*) 
Electrical equipment, except radio and TV receiving nl 
equipment, communication equipment, and electronic r 6, except a 1,724 (4) 1,397 
SSMPSRENES c coccceccoeeeeeeceeeecocecoeeneeseeooesesee 
Electric transmission and distribution equipment.... 361, 3825 «*) (7) (*) 
Electrical industrial SPPATAtusS. .cccccccrecseccsssess 362 «*) (*) (*) 
Other electrical equipment and supplies..........++: 363-64 , 368-69 653 (*) 565 
Radio and TV receiving equipment, communication 
equipment, and electronic components.........0.esee0: 365-67 «*) «*) (*) 
Motor vehicles and other transportation equipment..... | 37, except 372,376 «*) (*) (4) 
Motor vehicles and equipment, ...ccccccccccececcseses 371 «*) (*) «’) 
Other transportation equipment. ..........ceeeeeccees 373-75,379 «*) «*) (*) 
Aircraft and DOPCS. cocccccccceeccccccecccceceecosesece 372 4,924 2,258 2 ,666 
Guided missiles and spacecraft... ........ccecececceces 376 4,814 4,591 223 
Professional and scientific instruments............... 38, except 3825 1,486 (*) 1,354 
Other product fields, not elsewhere classified........ - 5,657 2,653 3,004 


‘Not separately available but included in total. 


SOURCE: National Science Foundation, 


See general notes. 
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Table B-36. Funds for applied research and development by industry and product field: 


(Dollars in millions] 


1981 


rood chentcals, — 
and Textile , P —- Petro- | Rubber | clay, | ...._,| Fabricated 
kindred} mill — eaai- | vem prod- and | tate | metal 
Industry SIC code Total prod- products refining ucts glass products 
medi- cines 
ucts products 
cines 
28, except 34, except 
20 22 283 283 29 30 32 33 348 
ae Pe sentenced esanssestnenenaces $50 , 189 $663 (*) $3,903} $1,837] $1,065 @) $240 $684 $1,518 
Food and kindred products......... saeseonene 20 @) 458 @) 45 @) i) @) @) 0 
Textiles and apparel......... nein ene 22,23 123 0 66 «@) 0 0 @) 0 0 
Lumber, wood products, and furniture........ 24,25 @) () @) 15 0 0 @) 0 0 
Paper and allied products.............. — 26 «@) 0 «@) 46 0 0 @) 0 0 @) 
Chemicals and allied products.........-.--.- 28 4,786 103 37 2,402 1,559 35 90 () @) 105 
Industrial chemicals.............+.++- — 281-82 , 286 2,218 ll «) 1,615 203 (*) 59 ea) (4) 100 
Drugs and medicines.........--ee+e0 seeece 283 «) @) 0 «) 1,301 0 @) @) @) (*?) 
Other chemicals...........-..+++- snceenene 284-85 ,287-89 @) 55 @) 484 55 (*) (*) @) 0 (*) 
Petroleum refining and related industries... 29 @) 0 «) 520 0 843 @) 0 40 @) 
Rubber products............... heenesocennes ° 30 @) 3 «) @) 0 «) @) @) 0 26 
Stone, clay, and glass products............. 32 @) 0 @) 60 7 0 4l 174 0 @ 
RIN GE ci one eetieeenaenenens onned 33 843 l 0 79 0 «*) @) 2 335 40 
Ferrous metals and products............... 331-32 ,3398-99 527 0 0 23 0 0 @) «') 225 27 
Nonferrous metals and products............ 333-36 «) 0 0 57 0 «) 0 «) 110 12 
Fabricated metal products..............-..+. 34 630 () 0 79 0 0 @) «?) ll 235 
MRORIMOTP es 00 cv cccccccceccecsvcecccececescs eee 35 6,672 «) @) 92 0 66 17 «ty 31 92 
Office, computing, and accounting machines 357 @) (4) 0 «) 0 0 0 «) 3 
Other machinery, except electrical........ 351-56 , 358-59 «*) (4) @) @) 0 66 17 «*) (*) 91 
Electrical equipment............ neaees occenee 36} 10,187 12 0 124 (*) «) 6 «*) 29 714 
Radio and TV receiving equipment.......... 365 «*) 0 0 0 0 ') @) 0 0 
Communication equipment.......... seenaeantn 366 @) @) 0 @) 0 ') @) @) l «) 
Electronic components................. sees 367 «@) 0 0 @) @) 0 «) 0 0 () 
Other electrical equipment............... 361-64, 369 «*) (*) 0 77 @) «*) «) @) 28 690 
Motor vehicles and motor vehicles equipment. 371 «*) 0 0 97 0 0 21 5 17 88 
Other transportation equipment.......... seee 373-75,379 (*) 0 0 22 l 0 0 it) 0 
Aircraft and missiles... ......6-seseccescces ° 372,376 11,574 «) 0 52 0 6 @) «) 104 52 
Professional and scientific instruments..... 38 3,645 @) 10 (*) (4) 42 qt) «*) @) (*) 
Scientific and mechanical measuring 
instruments. ............. neneeeceneeees ae 381-82 «) 0 0 () 0 42 0 (*) 0 (*) 
Optical, surgical, photographic, and other 
instruments.............. pcepeccesoseese ° 383-87 (*) (*) @) (*) @) 0 (*) () (*) a) 
Other manufacturing industries.......... esee 21,27,31,39 «*) ) (*) 12 2 ) on] (*) 10 
Nonmanufacturing industries....... TTTTTTTTT 07-17 41-67 ,737, 1,959 @ (*) 77 0 42 (4) «) 39 (*) 
. 739,807,891 . 


See footnotes at end of table. 


Table B-36. Funds for applied research and development by industry and product field: 1981--Continued 


(Dollars in millions] 


Radio on 
Ordnance and TV usthiaien Guided Profes- Other 
and receiving Aircraft | wissiles | sional and 
Electrical and other product 
@ces- Machinery i ¢ equipment, venienenarcsed aod and scientific field 
suries, cqstenee communica- po parts space- instru- » 
Industry SIC code tation n.e.c. 
a.e€.c. tion equip- i t craft ments 
ment, and eustgnes 
36, except | electronic 
365-67 ; components | 37, except 38, except 
348 35 3825 365-67 372,376 372 376 3825 sone 
ae ieebcedinente peal dansesneses nanan , $453 $6,288 $1, 724 @) @) $4,924) %,814 $1,486 | $5,657 
Food and kindred products......... sciehdannbentain 20 ft) 22 (@) «@) 0 0 0 0 105 
Textiles and apparel........... ijnennennes 22,23 0 «) 0 1 «’) 0 0 0 @) 
lumber, wood products, and furniture........ 24,25 @) 5 i) @) 0 ft) 0 0 @) 
Paper and allied products....... ethene 26 fy) 7 1 7 1) ft) 0 0 @) 
Chemicals and allied products............... 28 @) 37 y 51 (*) 0 23 88 226 
Industrial chemicals............... eeesnen 281-82 ,286 @) @) 7 43 @) 0 23 43 110 
Drugs and medicines.........-.---eeeseeees 283 0 () 0 @) 19 0 ty) @) @) 
Other chemicals.............. aeneaneneenad 284-85 ,287-89 0 10 @) @) 0 0 0 «) 90 
Petroleum refining and related industries... 29 18 36 7 39 @) 0 0 a @) 
Rubber products........... i eanesennend 30 @) @) 15 87 «) @) 0 0 60 
Stone, clay, and glass products............. 32 0 9 2 @) 12 @) 32 @) @) 
SID Gs cc cccccacnceseoeeseoosscecees 33 (*) 57 3 20 14 35 155 0 83 
Ferrous metals and products..... oaenandiinens 331-32 , 3398-99 @) 34 () «@) 9 @) 155 0 37 
Nonferrous metals and products............ 333-36 0 23 (@) @) 5 @) 0 0 46 
Fabricated metal products............-.sse+: 34 17 25 3 16 9 (4) (*) (*) 124 
MRGREROT ee 0 oc coccscececccccoecococcoccccocoes 35 88 4,098 191 1,064 102 88 84 15 637 
Office, computing, and accounting machines 357 0 2,799 183 1,034 0 @) 27 @) 381 
Other machinery, except electrical........ 351-56 , 358-59 88 1,298 @) «*) 102 @) 57 «*) 256 
Electrical equipment....... TT TTTTT TTT TTT 36 113 337 999 5,663 98 728 660 105 555 
Radio and TV receiving equipment.......... 365 0 1 78 445 0 0 87 0 29 
Communication equipment.........ceeeceees- 366 20 @) 538 3,047 @) () @) ll 357 
Electronic components.............. snececd 367 (*) (*) 186 1,057 (*) () 0 @) «) 
Other electrical equipment..... eecccecocee 361-64 , 369 92 225 197 1,114 @) 725 267 @) () 
Motor vehicles and motor vehicles equipment. 371 (*) 450 99 561 3,746 () 31 @) 78 
oo Other transportation equipment.......... aon 373-75,379 () () & 47 (*) 0 0 ) @) 
SAY Aircraft and missiles.............ssseseeses 372,376 19 293 @) @) 106] 3,813] = 3,441 61] 1,662 
—_— Professional and scientific instruments..... 38 @) 497 @) «) @) @) «@) 1,075 695 
Scientific and mechanical measuring 
Ds ocosccencenenenesooeceooosocs 381-82 @) 368 (*) (*) (*) () () 342 «) 
Optical, surgical, photographic, and other 
5 instruments......... pedeces eescececoseoes 383-87 «) 129 () «) 0 1 2 (*) «*) 
>= Other manufacturing industries.............. 21,27,31,39 0 304 4 2i @) 0 0 «) «) 
Nonmanufacturing industries...............+. 07-17 ,41-67,737, 0 94 @) «) 85 (4) 36 (*) @) 
739,807 , 691 
‘Not separately available but included in total. See general notes. 


National Science Foundatioa. 
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Table B-37. Funds for applied research and development by industry and secondary product field: 1981 


(Dollars in zillions] 


Chemicals, except drugs and medicines Primary setals Machinery 
Industrial | Plastics; 
sadustey SIC este inorganic synthetic Agricul- Other Ferrous Nonferrous Engines Fara sa- 
and resins, tural chomieaie metals and | metals and and chinery and 
organic rubber, and! chemicals products products turbines equipment 
chemicals fibers 
284-85, 331-32, 
281, 286 282 287 289 3398-99 333-36 351 352 
ete. nasedeucsesanenveccsuonede eekesll @- aveseusenquenes $1,020 $1,315 $487 $1,081 $268 $416 $904 $231 
Food and kindred products..............-.-- ‘ 20 (*) @) @) 24 0 0 @) (*) 
Textiles and apparel.............++-+-+-+-++++«- 22,23 0 @) 0 0 0 0 0 0 
Lumber, wood products, and furniture........ 24,25 0 12 2 @) 0 0 0 0 
Paper and allied products............-...--. 26 «) «) 0 @) 0 0 0 0 
Chemicals and allied products............... 28 594 708 388 712 @) 69 @) 0 
Industrial chemicals...........-««--- eeeed 281-82 , 286 481 624 243 267 «) «) @) 0 
Drugs and medicines........ senehennonmees 283 38 «) (*) @) i) (*) () fy) 
Other chemicals............+«e+- 9aeneoees 284-85 ,287-89 75 15 26 369 0 0 «@) 0 
Petroleum refining and related industries... 29 126 189 49 156 () 35 @) ) 
Rubber preducts.......--.0-- eoiepanenrt ome: 30 @) Q) @) 16 0 0 0 0 
Stone, clay, and glass products............. 32 24 16 20 0 0 0 0 @) 
Primary metels........ oneeeceeseos svecceeees . 33 33 () 0 26 215 119 @) 0 
Ferrous metals and products..............- 331-32 , 3398-99 7 «@) 0 @) 215 9 @) i) 
Nonferrous metals and products........ ‘sine 333-36 26 @) 0 @) 0 110 3 +) 
Fabricated metal products..............-.-- . 34 23 4 «*) 20 @) 9 @) Q) 
Machinery. ....-.---+eeee+0- eecesecees eeceece 35 () (*) (*) (*) @) 23 312 164 
Office, computing. and accounting machines 357 (*) «@) 0 «*) 3 0 0 25 
Other machinery, except electrical........ 351-56 , 358-59 «@) (*) (*) (*) () 23 312 139 
Electrical equipment................ aenenned 36 26 88 0 10 () 22 122 0 
Radio and TV receiving equipment.......... 365 0 0 0 0 0 0 0 0 
Communication equipment...........-. ecccece 366 0 @) 0 0 0 «@) 0 0 
Electronic components...........- eeecceses 367 «*) 0 0 (*) 0 0 0 i) 
Other electrical equipment........ pecccece ° 361-64 , 369 (*) @) 0 a) (4) () 122 0 
Motor vehicles and motor vehicles equipment. 371 ll 72 i) 15 «) 7 4 «*) 
Other transportation equipment......... pneae 373-75,379 «) @) (*) «*) 0 0 0 0 
Aircraft and missiles...... wTTTT TT TTT seces 372,376 26 10 0 17 «’) 102 81 12 
Professional and scientific instruments..... 38 () () «') (*) 0 (*) 0 0 
Scientific and mechanical measuring 

Dis «..cocaceesecenenseesneoeeces 381-82 (*) (*) 0 «) 0 0 0 0 

Optical, surgical, photographic, and 
other instruments............seeseeeeeees 383-87 3 (*) (*) (4) 0 (*) 0 0 
Other manufacturing industries.............. 21,27,31,39 (*) 3 0 (*) 0 (*) 0 0 
Nonmanufacturing industries.... O7-87.48-67 .737. (@) () 0 25 @) 25 (*) 0 

seneccecesese 739,807 891 


See footnotes at end of table. 
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Table B-37. Funds for applied research and development by industry and secondary product field: 1981--Continued 
(Dollars in millions] 
Electrical equipment, except 
Motor vehicles and 
radio and TV receiving equip- 
Machines es ment, communication equipment, other ae 
and electronic components Cussgne 
Construc~ Metal- Office, Other Electric | Electri- Other 
sadustey SUE este tion, min- working computing, | machinery, | transmis- | cal in- | electrical | Motor ve- e ——— 
ing, and machinery and ac- except sion and | dustrial | equipment jhicles end ae 
materials and count ing electrical | distribu- appa- and equipment 4 t 
handling | equipment machines tion ratus supplies Cununes 
machinery 355-56, equipment 363-64, 373-75, 
353 354 357 358-59 361, 3825 362 368-69 371 379 
NB 6 ine +0 60tsakedenseseneessedesesell caeciensesese saan 3569 $227 $3,220 $1,137 (*) @) $653 «) () 
Food and kindred products........... sasseeee 20 (*) 0 0 «) 0 «) «) 0 
Textiles and apparel.......-.....-ece-cecees 22.23 0 0 0 (*) 0 @) @) 1 
Lumber, wood products, and furniture........ 24,25 0 0 0 5 0 0 q@) 0 
Paper and allied products............... aad 26 0 0 4) «*) 0 0 1 0 
Chemicals and allied products............... 28 «@) 0 0 28 (*) 7 @) qty a) 
Industrial chemicals...........--ssecceces 281-82 , 286 0 0 0 20 «*) «*) «) «) 
Drugs and medicines...........-eeeceececes 283 0 0 0 gy 0 @) «@) 0 (4) 
Other chemicals.......-...-c-ce-eccccecces 284-85 ,287-89 (7) 0 0 «*) 0 0 @) 0 
Petroleum refining and related industries... 29 5 0 «*) (*) 0 (*) () «) «) 
Rubber products........... meneaneestennseose 30 0 0 0 (*) (*) 0 ll q*) a) 
Stone, clay, and glass products............. 32 @) 0 0 (*) 0 0 2 7 
Primary MEGRRG. ccoeccececeeoecoesoeeseoooensse 33 «*) 19 l 10 q) q*) 2 12 a) 
Ferrous metals and products............... 331-32 , 3398-99 0 8 1 «*) 0 «*) 0 @) «) 
Nonferrous metals and products............ 333-36 (4) il 0 @) @) 0 2 @) 
Fabricated metal products.........-.-...+s- 34 3 2 0 ll (*) (*) () a) @) 
Machinery......... ecemeenedessseseesenoose - 35 467 @) 2,606 397 «) (*) 164 100 
Office, computing. and accounting machines 357 8 «*) (*) 91 (*) «*) 160 0 
Other machinery, except electrical....... ; 351-56 , 358-59 458 (*) «) «*) 0 (*) «) 100 
Electrical equipment..............- seuwnee - 36 (*) 23 54 121 «) (*) 386 3% 64 
Radio and TV receiving equipment..... eccoce 365 0 0 «) 0 5 2 @) 0 
Communication equipment..........--eeeee0- 366 (*) «) il 61 (*) @) 315 «) a) 
Electronic components....... PPTYTITTTTTTTe 367 0 0 «@) (*) «*) @) @) 0 () 
Other electrical equipment.............. on 361-64 , 369 (4) (*) 22 57 «*) «) @) «*) 18 
Motor vehicles and motor vehicles equipment. 371 12 @) «*) 39 6 88 3,727 18 
Other transportation equipment............. , 373-75,379 (*) 0 - 0 (*) «) 7 «*) @) 
Aircraft and missiles....... aamecenecesoeces 372,376 7 14 «*) 160 3 49 «*) 50 56 
Professional and scientific instruments..... 38 (*) (*) 466 23 7 22 «) «@) 
Scientific and mechanical measuring 
PRE o canecennesnscens neseaeeoccecs 381-82 (*) (*) (*) & «*) «) 47 «*) 
Optical, surgical, photographic, and 
other instruments.........scccsseccsseees 383-87 (*) 0 (*) 14 0 0 «@) 0 
Other manufacturing industries......... sesee 21,27,31,39 0 (*) 2 () 0 (*) (4) a) () 
07-17 ,41-67,737, i 1 i 1 
Nonmanufacturing industries.............4+. ° { 739.807. 891 45 0 (*) (*) 197 14 (*) 77 (*) 
'Not separately available but included in total. See general notes. 


National Science Foundation. 


SOURCE: 


Table B-38. Expenditures for energy research and development by selected industry: 1972-82 (projected) 


(Dollars in millions! 


1982 
Industry SIC code 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 (pro- 
jected) 
Daetal.ccccccccceccccccccceccesosessose eeeee ee ee eeeeeeeee $750 $1,009 $1,399 $1,774 $2,073 $2,573 $2,965 $3,643 $4,162 %,270 $3,903 
Food and kindred products..........<<<<<«««- 20 @ «“) «) «) «) «*) «) «) 4 2 
Textiles and ee 22,23 0 0 0 0 1 «) @) «@) @) qi) 2 
lumber, wood products, end furniture........ 24,25 «) «) @) cy) «) «) «) «4 3 rn 5 
Paper and allied products.............<<+«- 26 @) «) «) «*) @) 1 2 3 3 6 2 
Chemicals and sllied products..............- 28 $2 47 71 102 121 148 157 220 257 296 297 
Industrial chemicals...........-<<<s<«<+++ 281-82 ,286 47 4e 69 100 «) «*) «“) «) 246 285 289 
Drugs and medicines.............--<ece+-<- 283 «) «) cy) a) «) «@) cy «) cy «) @) 
Other chemicals. ...........--eeccecceceess 284-85 , 287-89 «@) «*) «) «’) «) «*) «) «*) «) «) (4) 
Petroleum refining and related industries... 29 285 310 371 405 £40 536 648 776 B45 1,062 1,267 
NS aap a 30 « cy «) «*) cy 10 12 12 1s 3 
Stone, clay, and glass products............. 22 «) «) «) “ 4 6 7 17 21 28 v4 
NE ELE 33 10 17 22 27 33 51 49 72 78 81 61 
Ferrous metals and products............... 331-32,3398-99 «) «*) (4) «) 12 19 le 19 20 18 19 
Nonferrous metals and products............ 333-36 «) «) (4) «*) 21 32 33 48 58 62 62 
Fabricated metal products...........<<<<+<++ 34 «*) «*) «) «*) «) «*) «) «) «) «) ee) 
SI a <ntetieineinenneenennnnennenaans 35 - il 16 23 40 61 80 83 108 151 173 
Office, computing, snd accounting machines 357 «*) «) «*) «*) «4 «*) « 13 17 7 4 
Other uschinery, except electricel........ 351-56, 358-59 «) «*) cy «*) «) «) «4 70 91 144 169 
Electrical SQUIMMONE . cc cccccccccecccceceees 3% 194 318 389 464 585 630 714 843 917 918 906 
Radio and TV receiving equipment.......... 365 0 ° 0 0 0 r) 0 0 3 q@) 2 
Communication equipment..........<s«ecesss 366 «) «*) 4) «) «) (*) a) cy «) a) @) 
Electronic components........<ssseceeceees 367 «) «) (4) «*) «*) 5 5 13 12 16 ~ 
Other electrical squipment.........s<s<e«« 361-64 ,369 «) a) ) «*) «) «*) @) «*) «) «) «) 
Motor vehicles and motor vehicles equipment. 371 4) «*) ) 4) «) «) () «*) «*) «*) “) 
Other transportation equipment........<.<«++ 373-75 ,379 «) «) “) «*) «) «) (4) (4) cy «) «4 
Aircraft and missiles........cccccccccceccee 372,376 65 1ll 142 134 110 165 283 372 446 432 300 
Professional and scientific instruments..... 38 12 13 “4 i“ 10 17 27 28 45 53 68 
Scientific and mechanical measuring 
Oa eee 381-82 «) ee) ) «4 «y 12 19 24 40 50 8s 
Optical, surgical, photographic, and other 
EE 383-87 «y «*y «*) «*) «*) 5 8 ~ 5 3 5 
Other manufacturing industries.............. 21,27,3i.39 «*) «*) 4) «*) (4) 4 7 7 19 «*) 22 
SemmennSacturing indestries..........0ccos one.) 16 81 100 98 137 185 220 324 333 355 462 
’ ’ 


‘Not seperately available but included in total. See general notes. 


SOURCE: National Science Foundation. 


Table 8-39. Company funds for energy research and development by selected industry: 1973-61 


(Dollers in sillions! 


Industry SIC code 1973 1974 1975 1976 1977 1978 1979 1960 | 1981 
WOORR  ccccccccceocccccococccccococcs eereer eee ee eee aeeee $624 $857 $1,152 $1,319 $1,632 $1,796 $2,230 $2,599 $2,749 
Textiles and apperel.......sesss >see ee eee © 22,23 6 0 0 1 1 1 1 1 2 
Paper and allied products. ..........ssse0. 26 «*) 4) «*) «) 1 2 3 3 4 
Drugs and medicines, ... 0.2.66. sccseccceces 283 «*) (4) «*) «*) «*) «*) «*) «') «*) 
Other chemicals, .........scceccccccecceees 284-85 , 287-89 «*) «*) «*) «4) «*) ) (4) «*) «*) 
Petroleum refining and related industries. 29 «*) «) «*) «*) 469 530 623 699 945 
Primary MOtels,....ccccccccccccccccecceece 33 «*) (*) «*) «*) 37 30 48 $5 $9 
Electrical Oo 36 74 9 115 122 165 137 219 205 211 
Radio and TV receiving equipment........ 365 0 0 0 0 0 0 0 2 (1) 
Other transportation equipment............ 373-75,379 «*) «) «*) «*) (*) «*) «*) «*) «*) 
Airereft and missiles... .....cccccceccccees 372,376 «*) «4 «*) «*) 57 68 113 163 145 
Scientific and sechanical measuring 
ee) 381-82 «*)y «*) «*) «*) 9 ll ll 40 50 
Other manufacturing industries... ......c605 | cecccccecceeeeeees «*) “) «) «*) () 860; 1,068] 1,270] 1,120 
- iia 07-17 41-67, 737 
im@ustriee, ..cccccccccsee : ° 4 9 48 66 7 
ing aap 3 31 5 82 ai 154 198 


NOTE: Date not available for 1972. 
‘Not separately available but included in total, See general notes. 


SOURCE: National Science Foundation. 
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Table 8-40. Federal funds for energy research and development by selected industry: 1973-81 


{Dollers in sillions! 


Industry SIC code 1973 1974 1975 1976 1977 1978 1979 1980 1981 
Total. .cccccccceccccescosecescsssess Seer eee eee eee eens $385 $482 $622 $74 $941 $1,169 $1,413 $1,563 $1,521 
Textiles and apparel.........<<ccecccecess 22,23 () ° () fs) eo] @ «) 1 a) 
Paper and allied eee eee eeeeeeeeeee 26 «@) «*) «@) «*) 0 0 is} 0 1 
Drugs and EE 263 «) «*) «*) «) 0 0 0 3 3 
Other Gt pen eeraaenenanaesanenoeses 284-85 , 287-89 @) «*) «*) «*) 0 9 0 0 o 
Petroleum refining and related industries. 29 «) «*) «) «) 67 118 153 146 37 
Primary EE a 33 «) «*) «*) «*) 15 19 24 23 22 
Electrical equipment... .ccccccccccccccccecs 3% 264 293 349 463 485 $77 624 7ll 706 
Radio and TV receiving equipment........ 365 0 0 9 0 0 0 0 1 (1) 
Other transportation equipment............ 373-75,379 «@) «) @) «) 0 «@) «*) «) «*) 
Aircraft and missiles... . .....<cccececceee 372,376 «) «*) «@) @) 108 215 259 283 287 
Scientific and sechanicsl measuring 
EE ee a 381-82 «@) «*) «*) (*) 0 0 0 0 0 
Cther manu facturing im@ustries.....«s««««« serene eer eee eee eee ee «@) «*) «*) «*) «’) les 201 216 247 
07-17 ,41-67 , 737, 
Nommanufacturing industries. ..........««++ : 739,807 ,891 } 42 $2 67 71 110 139 183 1793 157 
NOTE: Data not available for 1972. 
‘Not separately available but included in total. See general notes. 
"Less than $0.5 million. 
SOURCE: MNational Science Foundation. 
Table B-461. Industria! expenditures for energy research and development by primary energy source: 1972-82 (projected) 
[Dollars in aillions) 
1982 
Primary energy source 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 (pro- 
fected) 
Rn. eanneeessesesteeeeeees eccce $750 $1,009 $1,339 $1,774 $2,073 $2,573 $2. 965 $3,643 % , 162 % 270 3.903 
Possil fuels...........sseececceees sece a) 438 516 $50 605 757 B43 1,063 1,228 1,469 1,636 
i nngaamesenseoeese seasasouns eeoaees «') 297 329 333 381 2449 a) 2557 q*) 778 655 
re eeouneses «) 51 7% 66 68 293 «*) 7113 «) 210 260 
is o.eeneenseeeseenees peaeconeseoes a) 12 i8 19 24 235 «*) 224 «*) 57 122 
iinna90090000006000000000006 aeceseos () 49 65 109 127 2175 «*) 7313 «) 387 Re 
Synthetic fossil fuels............. (*) a) 21 50 7% 2115 «) 2%6 en) 212 261 
BREE. coccecoceeceocccecocoocoecce (*) (*) 5 9 10 29 a) 21 en 31 20 
Ph eseeeqseceqessooseosescese ses «*) (*) 39 50 43 251 a) 276 aa) 143 105 
Other fowesil fuels... .....sceccccecce «*) 29 30 23 5 25 q*y 256 qt) 17 13 
Deane seeessedeeneeeesonseeesesnt «*) 390i 601 700 799 926 995 1,037 1,056 1,066 1,0% 
Sh. 60006606006000600600000000806 «*) 476 567 659 741 2844 «*) 913 «*) 67% B64 
in .000600066086000060000600060006 q) 25 % 41 58 282 «*) 2124 «*) 172 230 
All other energy............ paseveseces (4) 70 222 524 669 890 1,127 1,543 1,672 1,775 1,173 
Ps «00506000600800008 06000066 (4) 1 2 6 13 224 «*) 2149 «*) 72 28 
dante neces neanesnededeseeses -_ a) 2 7 19 43 264 a) 2321 «) 304 213 
Conservation and utiligation......... () «@) 137 435 $28 2687 «) 2686 «*) 413 251 
All other sources. .........csseeesees a) 67 76 64 85 2115 «*) 2387 «*) 986 681 


‘pata aot collected. 
"Detailed data for 1977 and 1979 were estimated based upon (a) data actually reported in those years, (b) revised date for years which 
were reported on the 1978 and 1980 survey forms, and (c) adjustments due to new sample in 1981, 


SOURCE: Wational Science Foundation. 
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Table B-42. Company funds for energy research and developeent by primary energy source: 1972-81 
[Dollars in millions) 
Primery energy source 1972 1973 1974 1975 1976 1977 1978 1979 1980 198i 
Wbticcinccocceesesedocseneoseneqeeqesoncivi ) $624 $857] $1,152] $1,316] $1,632] $1,796) $2,230] $2,599 $2,749 
ee euesecssosesees peee @) 7428 7503 2507 7523 644 678 788 993 1,260 
a () 295 7326 2327 7369 3436 «) 3529 @) 751 
Ti ceuamigeenedmeaeesenesenseneenoeseoseens @) (*) «*) ( $2 373 «) 3109 ) «*) 
ES @) 712 oe «*) ) 3¢*) «) 3¢*) c) “ 
EE Se @) 42 56 77 60 396 «) 3130 «) 241 
Synthetic fossil fuels........----+-+++++-++- ) ) «*) (*) 48 64 @) 3a @) 130 
EE a o) «c’) (*) (4) 7 35 @) 31 @) % 
ecoccnnnensoconsesoosereoeseseresseeees () @) 33 ov 25 229 c*) 345 “) 87 
ies Gents Gatib.cocococcoceoscoeeooosoocoecs ® (* «*) (*) «*) 3¢*) «) 3”*) «) 16 
PasOGRc cccccccvccecocecococcooocoecooesoesceoooss «) 135 157 160 198 217 217 169 150 152 
te coseeevegeeenseneenencseeeseuse puscesce @) 127 7146 156 1% 3211 «) 3167 «) 93 
 cosanesoneoceeoecossousecooesesesesacess a4) 7 ll 4 6 36 c) 32 (*) 59 
GES GOREP GEENPe coccocccococecoocoeescoccoeococes @) «*) «*) «*) 595 770 901 1,273 1,456 1,337 
CD. «20 oan euouauasecnequaneesnensenenen @) (*) (*) «*) 5 39 «) 3122 «) 41 
a «) (*) (*) (*) 17 322 «) 3251 c’) 207 
Conservation ard utilization.............+++++- @) @) 2129 2425 2511 3656 @) 3681 @) 43 
All other sources........... ageeeeedeooseseeses “) 59 62 46 62 *83 «) 7219 @) 746 


‘pata not collected. 
?Revised by the National Science Foundation. 


"Detailed data for 1977 and 1979 were estimated based upon (a) date actually reported in those years, (b) revised totals for those years which 
were reported on the 1978 and 1980 survey forms, and (c) adjustments due to new sample in 1981. 


“Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 


Table 8-43. Federsel funds for energy research and development by primary energy source: 1972-81 
{Dollars in millions) 
Primary energy source 1972 1973 1974 1975 1976 1977 1978 1979 1960 1981 
TOa8. coccccceeeooeooeooeeeoesoooeoooeoooes «*) $385 $482 $622 $757 $941 $1,169 $1,413 $1,563 $1,521 
er «*) 10 13 243 282 113 165 275 235 189 
Th 00nni0500s0eedeeeeeneeeeseeneeeeegncesends «) 2 3 . 12 413 «*) 29 (’) 2? 
a seaenanesecaeaesesenes () (*) (*) «*) 16 920 () % «') *) 
TeEe. .0000000000000000000000000C 00 CSCC CCCCCes «*) 0 «*) «*) «*) 3%) «) a¢*) (') «*) 
nnencececceceseeseeesoonoo‘ooceeoosesonoees «) 7 9 32 47 377 cy) 3183 «*) 146 
Synthetic fossil fwels........sssesesseeeees ' () “) (*) “4 26 51 () 7152 ) 82 
BREEED. cocceccesoeooooeesoscoososecooceocecse () () (*) (*) 3 % (*) “0 “) 7 
SE, cocmocoebesenoooesoceesooesocceoooceess «) ) 6 16 is 922 (*) 31 «') 56 
Saher Geant GasEGeccceccoceccccecoccccese pecces «) «*) (*) (*) (*) a¢*) ) a¢*) “) (*) 
MeBGGNs «000000000000 00S0S00leeeeeeeeeeeeeeeeeCes «*) 366 444 540 601 709 778 668 906 894 
PUOSIOR. 20... sscccccccosesecssesesesesessoseoe ° ) “9 421 503 547 °633 (’) 5746 c) 781 
OO 96000000000000000060008 «*) is 23 37 54 576 () 4122 ) 113 
All other energy... .-. 00 ccc ccecceceeeeeeseeeweees ) (*) «(*) (4) 1% 120 226 270 422 438 
re suceuesoees «) % «(*) «*) * 715 ) 927 (') P| 
BREED. 00000000000000006000000000000000000000000 (*) (*) «*) «*) 26 942 “) 770 (') 97 
Conservation and wt iligation......ccccccccccues «*) cy & 10 17 31 «*) *S Oo 70 
BSR GORSP GEETGEBc ccccccccecoccesococcooccccoce a) - 14 is 23 432 (*) 168 (’) 240 
‘Data not collected, 
*Revised by the National Science Foundation, 
Detailed date *-- 1977 and 1979 were estimated based upon (a) date actually reported in those years, (b) revised totale fur those years which 
were reported > che 1978 and 1980 survey forms, and (c) adjustments due to new sample in 1961. 
“Not separately available but included in total. See general notes. 
SOURCE: WNational Science Foundation. 
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Table B-44. Expenditures for pollution abatement research and development by industry: 1973-82 (projected) 
{Dollars in sillions) 
1982 
Industry SIC code 1973 1974 1975 1976 1977 1978 1979 1980 1981 (pro- 
jected} 
BOR i icccnce paeeeeeeeceese pevedecsssece ff veces pereecesees . $603 $657 $647 $754 $901 | $1.065 | $1,249 | $1,202 @) @) 
Pood and kindred products.....................-- 20 4 3 3 3 3 2 2 3 2 2 
Textiles and apparel...............-----.-s-e0e- 22,23 () «*) «@) @) @) @) @) @ 1 @) 
lumber, wood products, and furniture............ 24,25 3 5 a « b 3 3 4 5 5 
Paper and allied products.................-..--- 6 1 4 5 6 6 8 @ @ 15 28 
Chemicals and allied products.................«-- 28 51 61 71 72 82 79 146 178 202 229 
Industrial chemicals................-..----05- 281-82 , 286 38 39 56 58 64 67 128 157 180 205 
Drugs and medicines............... pedeeeecenee 283 @ @) «) «) @) @) 4 4 5 5 
Other chemicals............ peSeneresesssecenee 284-85 , 287-89 @) «@) a) «) @) @) 13 16 18 19 
Petroleum refining and related industries....... 29 $1 61 65 58 60 71 80 95 92 99 
Rubber products............ peSeeervessess peeesece 30 0 0 2 2 2 3 3 3 @) @) 
Stone, clay. and glass products......... peeeeces 32 . 7 5 - 6 7 9 il 10 6 
Primary metals............. Pedeeeesesseeeseceses 33 9 13 24 31 29 25 29 30 25 25 
Perrows metals and products................ wee 331-32 , 3398-99 & il 17 19 18 13 16 14 16 17 
Nonferrous metals and products. ...........605:. 333-36 1 3 7 12 12 12 15 15 9 9 
Pabricated metal products........... peeeeeseseee 34 @) «) «) «@) @) @) 6 7 5 2 
Machinery. ..... 2.2... -ceeeseecceceees peeveseces . 35 14 25 23 29 32 38 31 30 29 29 
Office, computing, and accounting machines... . 357 0 0 0 0 0 0 9 1 0 0 
Other machirery, except electrical............ 351-56 , 358-59 14 25 23 29 31 37 30 29 29 29 
Electrical equipment ............00ceeeeeees eeeee 36 13 16 19 18 20 19 % 39 40 33 
Radio and TV receiving equinmewt...... peeesese 365 0 i) 0 0 0 0 0 0 0 0 
Communication equipment... ..........seee-eee ee 346 (*) «@) «@) 5 6 6 5 6 @) @) 
Electronic components........... pesressesseeee 367 0 @) «@) «*) «@) «) «) «@) 1 @) 
Other electrical equipment....... et pee 361-64 , 369 @) a) «) «) «) a) «) @) @) @) 
Motor vehicles and gotor vehicles equipment... .. 371 380 384 347 413 487 593 @ @) «) @) 
Other transportation equipment. ............. — 373-75,379 «*) «@) «*) «*) «) «) 0 @) «?) @) 
Aircraft and sissiies........ peeeeeesceseceseses 372.376 29 38 36 48 57 64 64 38 31 34 
Professional and scientific instruments......... 38 qa) «*) «) «*) 3 4 3 «) (7) @) 
Scientific and sechanical measur ing 

imst ruments. .. 2... 6.6 ee eee eee 381-82 «*) «) «*) a) «) @) «*) on) @) (*) 

Optical, surgical, photographic, and other 
imstruments..... 2.6... cece eee ee eees pevesecer 383-87 ea) oe @) a) @) «@) «) @) (?) @) 
Other manufacturing industries.............. peee 21,27,31,39 2 2 1 2 3 3 2 3 «*) @) 

07-17 ,41-67 ,737, 

Nonmanufacturing industries.................s05- K 739.807 891 36 29 34 55 101 140 145 141 130 109 


‘Not separately available but included in total. 


*pata not available due to high rate of imputation or because of disclosure policy. 


SOURCE: National Science Poandation. 


See general notes. 
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Table B-45. Expenditures for pollution abatement research and development by industry and source of funds: 1980-81 
(Dollars in millions) 
1980 1981 
Industry SIC code 
Total Federal Company Total Federal Company 
nn seenbeveeceese peneesecenes ff seccsessenee — $1,202 $107 $1,095 «@) $135 (7) 
Pood and kindred products... ........ceeeeeeeeeeeeee 20 3 0 3 2 0 2 
Textiles and apparel........-..0-+seeeeeeee-e —— 22,23 «@) it) cy) 1 0 1 
lamber, wood products, and furnmiture.............--- 24,25 4 0 4 5 0 5 
Paper and allied products. ..... peeesecececeessesens 26 «@) s) ~ 15 0 is 
Chemicals and allied products......... peeeseseee — 28 178 4&8 130 202 61 141 
Industrial chemicals......... St — 281-82 ,286 157 48 109 180 61 119 
Drugs and medicines........ pecevececccees eeceervere 283 - 0 my 5 0 5 
Other chemicals.......... Seeeces peervese eeececee ee 284-85 , 287-89 16 0 16 18 0 18 
Petroleum refining and related industries.........- 29 =) 2 93 92 0 92 
Rubber products.......... Sehaeteeecaseesest signe tem 30 3 1 2 «) @) @) 
Stone, clay, and glass products............--+e+++:+ 32 1l 0 ll 10 0 10 
Primary metals.........----++-+-- peeccecescsece ereee 33 30 0 30 25 0 25 
Ferrous metals and products. .... esesersces peeceee 331-32 , 3398-99 14 o 14 16 0 16 
Nonferrous metals and products...........-++.+++-. 333-36 15 0 15 9 0 9 
Pabricated metal products. ........--.ceeeceeeeeeees % 7 0 7 5 1 4 
Wachinery.............65.5 eeecevece ecocecesesevecveces 35 30 2 28 29 2 27 
Office, computing, and accounting machines....... 357 1 0 1 0 0 0 
Other machinery, except electrical....... pesveeee 351-56 , 358-59 29 2 27 29 2 27 
Electrical equipment.......... peeeser peessececese ee 36 39 20 19 40 20 20 
Radio and TV receiving equipment........... peesee 365 0 re) 0 0 0 0 
Communication equipment.................+- —— 366 6 i) 6 (*) 0 @) 
Electronic components... ... pevoseceseceseuseseees 367 «) 1 «) 1 0 1 
Other electrical equipment............ eececececes 361-64 , 369 a 19 @) @) 20 «@) 
Motor vehicles and motor vehicles equipment........ 371 «*) 1 «*) r*y 2 «@) 
Other transportation equipment......... seeeoeeneees 373-75,379 «) 0 «) 7) 0 @) 
Aircraft and missiles...... pereseceseeceeeeeces peee 372,376 38 12 26 31 10 21 
Professional and scientific instruments............ 38 «*) «) «*) (7) (*) @) 
Scientific and mechanical measuring instruments. . 381-82 «*) «*) «) (7) 0 @) 
Optical, surgical, photographic, and cther 
instruments......... pevevececeveosece peveeescens 383-87 @) «*) «) @) @) @) 
Other manufacturing industries............0.000000- 21,27,31,39 3 re) 3 (7) 0 @) 
07-17 ,41-67, 
Nonmanufacturing industries...... pevocsccecvccccee { wee: 141 19 122 130 37 93 
iNot separately available but included in total. See general notes. 
*pata not available due to high rate of imputation or because of disclosure policy. 
SOURCE: National Science Foundation. 
Table B-46. Industrial expenditures for pollution abatement research and development by type of pollution: 
1973-82 (projected) 
{Dollars in millions) 
Type of pollution 1973 | 197% | 1975 | 1976 | 1977 1978 1979 | 1980 | 198, | 1982 (pro- 
jected) 
DRER. veccccccccccces seccee $603 $657 $647 $754 $901] $1,065] $1,249] $1,202 () (*) 
REP. oc veccccccccecesesveececesvcce 461 508 478 569 2676 @) 954 @) «*) (4) 
Automotive emission,............ @) 383 348 426 2495 «) 7736 @) 4) (4) 
Electric power plant emissions. . @) 25 28 31 267 @) 270 @) 79 63 
a eee . @) 100 102 112 7114 @) 7148 @) 117 119 
0 peeheoerese 76 60 71 84 297 @) 2120 o) 0 
Solid waste... . 2... cece cee wwweeens 10 14 23 21 228 @) 244 @) 101 + 
GRP wovecesccccesces eecevsecsesses 56 75 75 80 2100 «@) 7131 @) 68 59 
Data not available due to high rate of imputation. 
Detailed data for 1977 and 1979 were estimated based upon (a) data actually reported in those revi 
years, (bd) sed totals 
for those years which were reported on the 1978 and 1980 su forms, and 
lente est enthentes. rvey ’ (c) adjustments due to new sample in 1981. 
SOURCE: National Science Poundat ion. 
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Table 8-47. Industrial expenditures for pollution abatement research end developreent by type of pollutioca 
end source of funds: 1980-81 


[Dollars in aillions) 


1980 1981 
Type of pollutioca 
Total Pederal Company Total Pederal Company 

NE EE: Se ae IEE $1,202 $107 $1,095 as) $135 @) 

Air re ee © © © ttt tiie tt he ene eee eee et @) «) «@) «) «*y «) 
Automotive emission... ..... 2.26. cece ccc cccccce @) @) «@) «) ® ) 
Electric power plant emissioas................. @) @) @) 79 7? 72 
A TT a A eT LE I EE @ @) @) 117 oe 99 
Water........... pasueeneuestaeonseesensseeenoes _ @) @) @) 110 8 102 
I aa, «@) @) «@) 101 62 39 
seueteconnsenececonseneceseneencetannnsencs @) @) @) bé @ 33 


‘Date not available due to high rate of imputation. 
*pate not collected. 


SOURCE: National Science Poundat ion. 


Table 8-468. Product versus process applied research and development by selected industry: 1981 


[Dollars in aillions) 


Unc lessi- 
Iadustry SIC code Totel Product Process fiable 
Total. ......-0s005- Seve recceccvessccce f oe pevesecsoes $50. 189 $37,851 $518 5.818 
Chemicals and allied products..........++..- 28 4,786 3,170 992 624 
Machinery. .....- peececece peocevccevecevecees ° 35 «) ny «) a) 
Electrical equipment.............- eevecses ee 36 10,187 7,027 966 2 1% 
Motor vehicles and ector vonteles eqntguent . 371 «*) “ a) “) 
Aircraft and wissiles............-- — 372.376 11,574 10,665 602 307 
All other senufacturing and acenenatocteriag —ee eeevee 11,656 6,784 3,051 1.819 


‘mot separately available but included in total. See general actes. 


SOURCE: National Science Poundat ion. 


Table 8-49. Company RAD expenditures to sweet regaietions by agency by selected industry: 1981' 
{Dollers in aillions) 


All 
Indust ry SIC code ae Totet | crsc’ poe? rm? paa? rm? osm? | otner | Att 
Pedere! 

GB cocccovesces puceeoceces ft coececeneeses 33] #,337 su $1,817 $343 $22 $148 $30 $124 %2 
Chemicals end allied products...... 28 39 517 2 296 66 0 idl 17 4 i 
ST daantinnnseeeseqoousseees 35 23 29 1 s Vv 0 0 2 " 3 
Electrical equipment..............- % sO i 956 8 2 1 1 a 12 
Motor vehicles end sotor vehicles 
DT cereemnenseoecoucvesqece 371 ? 69 0 . 25 t) 0 0 1s 3 
Aircreft end wissiles.............. 372,376 62 269 3 220 iS 19 0 2 9 i 
All other eanufecturing and aon- 
eenufacturing industries. ......... | ~~ ...eeeeeues 26 684 5 3&6 222 ty) 16 Ly 87 22 


Note: This teble lists only RED funds ectually reported by those compenies responding to this new question on the survey. Wo attempt has been 
wade to estimate national totais. 


‘Companies were asked to list only those funds spent for research and development which would pot have been spent in the ebsence of those regule- 


tions. 

2Te percent of totel company MED funds represented by the fires which responded to this question. 

5CPSC: Consumer Progect Safety Commission; DOE: Department of Energy; EPA: Environmental Protection Agency; PAA: Federal Aviation Aduinicotre- 
tioa; FRA: Pood end Drug Administration; OGRA: Occupational Safety and Health Administration. 


SOURCE: WSational Science Pousdat toa. 
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Table B-50. Geographic distribution of funds for industrial research and development: 1963, 1966-77, 1979, and 19681 
{Dollars in millions) 
Area 1963 1966 1967 1908 1969 1970 1971 1972 1973 1974 1975 1976 1977 1979 1981 

United States...........-..+0+- eeeeeee | $12,630 | $15,548 | $16,385 | $17,429 | $18,308 | $18,067 | $18,320 | $19,552 | $21,269 | $22,887 | $26,187 | $26,997 | $29,625 | $38,226 | $51,830 
Northeast.......... een cieheisiendemenainee 3,818 5,092 5,438| 5,867| 6,095 | 6,333] 6,510] 6,869} 6,735 7,291; 7,403 | 8,096 / 8,687] 10,296 14,270 
New England........... saiaciaenianiensiemaeiniemial . 993 1,494 1,661; 1,870] 1,835/| 1,854] 1,884] 1,929 2,011 2,058; 2,029] 2,147] 2,400] 3,003 3,855 
SS sosiiadeneniimaianaieds acini meee 4 5 3 9 © 10 4 10 é 8 9 21 26 40 @) 
New Hampohire............-..--0-00 nadie 6 27 49 43 49 49 $2 @) @) (*) @) @) @) @) @) 
ES iiemieeas 6 15 14 20 32 34 61 @) @) @) @) @) @) @) @) 
Massachusetts... .. aineinianemiatiain osaiaienei 481 826 915 986 977} 1,006] 1,082] 1,141 1,135 1,080} 1,022 1,156 | 1,349] 1,690 1,907 
Rhode Island.............ceeeeeeeeees aan 7 ¥ 14 17 45 $2 $1 43 bs 41 22 re) 87 
Comnecticut..........ceeeccecccececes aaa 489 612 663 795 726 70S 629 637 732 821 832 615 876 985 1,514 
Middle Atlantic .............seeeeeeess pane 2,825 3,598 3,777] 3,997) 4,260] 4,479] 4,626] 4,960] 4,724] 5,233| 5,374] 5,969] 6,287] 7,293 10,415 
Wew York. ........-ceeeeeee seaeee aaleeeia 1,176 1,573 1,718] 1,830] 1,981] 2,038/) 2,066; 2,201 1,971 2,134] 2,225] 2,418] 2,542] 2,959 4,057 
New Jersey........... snndaiiaciesdaaiiambendiaias ate 958 1,119 1,098; 1,117} 1,202] 1,292] 1,403]; 1,558 1,407 1,512] 1,547 1,717 1,900} 2,191 3,355 
Pennsylvania... ....... 2.0... cece eeeees wee 691 ye 911} 1,050] 1,077] 1,149] 1,157 1,161 1,347 1,537 | 1,602 1,814] 1,845] 2,143 3,003 
North Central........... cen oieeehidieninteniien 2,791 | 3,382 3,638) 3,766| 4,216] 4,393 | 4,649) 5,414 5,468 | 5,756) 5,821] 6,574] 7,777] 10,013 12 ,692 
East North Central.............-..-.- anal 2,230] 2,857 3,157} 3,291] 3,570] 3,624) 3,837] 4,316] 4,426] 4,704/ 4,816/ 5,390] 6,270 ,065 9,742 
A ETSI I 583 774 879 910 925 982 945 984 1,043 1,103} 1,139] 1,183 1,323] 1,635 1,781 
Indiana..............-.- alia a cienlalaaiatianle . 236 316 377 386 431 4B 448 459 387 603 453 469 Sal 723 1,054 
TLlimois...... 2.22. eee eeeeeeee anaes aie 398 539 612 625 680 731 7% 855 862 970| 1,042 1,226 | 1,360} 1,673 2,077 
Michigan............- ead laine sane 862 1,049 1,089; 1,162} 1,305] 1,259] 1,413 1,733 1,883 2,016| 1,961] 2,269] 2,750] 3,616 4,272 
Wisconsin.............0. sdeanieaiel nailieaaitaain 149 179 201 208 229 224 235 283 269 212 221 263 2% 420 $58 
West North Centrel........ nemeiainnmein 562 $25 480 475 646 769} 1,012] 1,100 1,064 1,052] 1,005 1,184 | 1,507} 1,948 2,950 
Minnesota........ ss cieteeetteeeeiaiemmieein saaien 149 225 239 250 298 289 29% 332 341 4ll 603 $51 602 802 1,180 
ianmesenen iene . $8 103 75 71 87 138 138 136 158 175 182 144 173 150 393 
Missouri... .........seeeeees aieneiiamiaads 306 156 125 99 211 @) @) 569 484 399 350 398 630 746 1,137 
North Dakota... .........ee-eeeeeee painmianin ts) i) ri) 0 @) @) @) @) @) @) @) @) @) @) @) 
South Dekota........ amnenetiniinnaininmmne @) @) @) @) @) @) @) @) @) @) @) @) @) @) @) 
Nebraska. ............--e00 cmenneiemnae @) @) @) @) @) @) @) 11 7 10 9 13 146 15 28 
I cnneteneeiaieiaeemene cients pena 47 30 34 45 41 50 36 49 49 51 60 Te 84 216 211 
South...... peneemaenaemen nrasademeenanns 1,701 2,437 2,414/ 2,531] 2,488] 2,341] 2,472] 2,450 2,601 2,891 | 2,966] 3,442] 3,691] 4,496 6,987 
South Atlantic..............- asemimaniinienn 931 1,179 1,220} 1,304] 1,466/ 1,424] 1,612] 1,546 1,666 1,775 | 1,720} 1,847] 2,012] 2,592 4,012 
Delaware..... ssiiiatemeteiniinatesindneniniiabinentuniinanneninds " rx) 41 37 3% $1 @) @) my @) @) @) @) @) @) 
Maryland. ............0e5- aaenanannnet 241 275 254 310 301 361 369 386 423 481 446 452 382 426 @) 
District of Columbia........ aeeemane anes 12 19 23 47 30 31 21 24 10 24 16 8 6 33 @) 
Virginia......... ccieeeiateiineniaateds neuieinnan a 93 @) «) @) @) «) 133 131 19% os 236 264 318 466 539 
West Virginia........... sneenesenaennene 89 59 63 61 54 48 40 @) @) @) @) @) @) @) @) 
i. menesengesenennnns aes 71 124 120 138 157 175 140 143 203 227 235 253 268 327 546 
South Carolina...........seeeees- neaenes 28 4? 48 51 59 65 @) 58 38 30 37 87 96 82 @) 
Georgia....... aiaeminbieins seeenes eeneens 61 @) @) @) @) @) 122 91 73 83 81 91 95 147 220 
Florida............- saci saaaesenenanes 284 338 375 436 426 371 422 353 386 374 348 398 462 620 1,449 

East South Central.......... seosenesasnans 280 487 473 416 364 346 342 327 356 388 401 427 467 402 
Kentucky...... aaianenanene saanannnnnns . 22 41 48 $1 53 $5 $2 61 73 67 7% 79 ' 100 209 170 
Tennessee. ........ aeneseneneiemnendindis a 139 206 221 199 194 183 191 181 190 231 261 282 306 @) @) 
jdt dieeatieeeneenenannnes suanean 116 238 203 164 116 105 % 81 84 79 57 56 48 62 100 
Mississippi................. sneaennoneen 2 2 2 2 3 3 3 4 6 8 10 10 13 @) @) 
x West South Central..............eee0e sane 491 771 721 811 658 571 $19 $77 579 728 843 1,113} 1,212] 1,502 2,351 
on Di hanenaneneensanennnnnnshensen " 2 5 5 6 5 7 5 5 4 N 13 12 1 11 $2 
| Lovisians.............. sesanaun nenencnun 131 237 154 127 103 38 $1 66 $5 14 8S 98 106 83 158 
_— Oklahoma....... mennenene senneeeeses $3 99 83 71 73 81 63 82 72 76 99 116 142 174 339 
Q Hl enecuenednanecnnesooonneeseoqnenet 304 430 479 607 477 445 400 424 448 567 643 887 954] 1,233 @) 
=< Gi... csnnnnnndtnaeenenseonesenee seamencnenes 4,320) 4,635 4&,897| 5,266) 5,509) 5,000] 4,489] 4,819] 5,275 5,620! 6,165] 6,855 | 7,379] 10,176 11,873 
> i oneeceneuaceeoneoqnseset seeeesese 465 446 489 596 651 687 $70 576 621 782 1,034] 1,139 2,135 
=< Montana............ peccccecees oceccceces @) @) @) @) ) i) @) @) @) @) @) @) @) @) “ 
= Idaho......... seabeassooeconeooncsennses 27 “) @) @) @) @) 30 @) @) () @) @) @) «) @) 
~ ST ncnoqqeoeguessoreuseoesooneeses . 1 2 2 2 3 3 5 @) @) «@) @) @) @) @) @) 
PT eeecececeeeseess 126 108 119 139 149 217 140 130 146 166 194 250 257 269 $29 
-— Dt csbiansedegsanenaban aninies @) 146 154 151 179 179 @) 163 149 @) @) @) () @) «) 
_s Arizona........... escosueeesoceneeoouses 86 116 125 180 197 152 155 171 212 199 243 203 200 372 758 
Uteh...... seebeequncosneseesoqesveusenes 71 18 21 21 25 22 17 26 43 61 91 112 132 142 265 
ey @) 38 $2 $5 37 37 (*y ) e) & ll 35 72 ) «) 
Ge necccecceseccesces secceeeoosooosees 3,854] 4,189] 4,407/ 46,668) 4,858] 4,313] 3,919] 4,243 4,654] 4,958] 5,384] 5,932] 6,345] 9,037 9,738 
Sn ccococsececcceeeveeoooeesoees @) @) @) @) @) @) @) @) @) 484 499 610 681 @) @) 
Oregon........ secece peccocooseeeooeosees @) @) «) ) @) @) @) “) «) 50 51 57 77 116 @) 
California. .. 2... ccc ccecccccccccccsccecs 3,512 “) “) @) @)] 3,800; 3,468) 3,710) 4,261 4,423 | 4,834] 5,263] 5,600/ 7,437 7,626 
Aleska...... peseesecece poccesecoeoosoocs ty) ° 0 0 (*) «) @) @) @) @) @) «) (*) @) @) 
Hawaii.......... peocoeoeseeesesooesesors @) @) «@) @) (*) @) 3 2 2 1 @) ) ) @) @) 
Undistributed funds............... senaneenee @) «*) «*) @) @) (*) (*) @) 1,146 1,302| 1,803 2,030; 2,291] 3,245 ) 

‘Not separately available but included in total. See general notes. 3/: 


ts 


*por 1963-72 these funds were allocated to individual States based on each share of total research and development and are ‘rcluded in regional and U.S. totals. 


by source of funds: 1981 


(Dollars in millions) 


Area Tetal Federal Company 


Massachusetts... .... ccc cececccccccccccceceees 1,907 810 1,097 
Rhode Island............+++++++- usnoonetaen . 87 (*) @) 
Cammecticut..ccccccccccccccccccccccccscesecss 1,514 664 851 
Tn nine cuiipentnhnintataaninniinned 10,415 1,818 8,597 
Hew DeeBeccccccccccccccccccccccccccoccoccsees 4,057 539 3,518 
New Jersey... ....-eeeceeeess ecccce ccccceccoce 3,355 506 2,849 
Pennsylvania... ....-.eseeseess eccceccece eccecece 3,003 773 2,230 


Table B-51. Geographic distribution of funds for industrial research and development 
| 
| 

| 


EE OEE LPO ee, Fe De 12,692 2,108 10,992 
I a, 0 nnn on ech ineenaseeeheonans 9,742 715 9,027 
SN La ETS LEE RAITT STREET 1,781 237 1,544 
ER POE ELE SE ate tte 1,054 191 863 
Tllinois......... i ntiieiammannaaddiediindamii 2,077 (*) 2,064 
i arsine eeened otis enieaaient 4,272 «) (@) 
inane ene na elated 558 @) @) 
es Cnn... . . .ncensennennnnneenncoos 2,950 1,393 1,965 
EAT AR RES RSET: 1,180 @) 770 
A LLL ERLE EEE LE LALLA SBS IS 393 74 319 
ito aeeenenanbnaatinimeamnaenaind 1,137 @) @) 
AFR SES RE Fees @) 0 @) 
| NRT ET Gel SRM (*) 0 @) 
RE NRRL I RE tS Ra ES 28 @) @) 
EEG IGE LEGA IEE I ELIS EBA: 211 @) @) 


EE ae ee ey ae ee Ft > 6,987 2,253 4,734 
AARP SS: SAGES ABE: #5 4,012 1,417 2,595 
SANS aE RS BD Sic 51 ipe @) @) @) 
AEE LEI HOLD LE are «*) @) @) 
District of Columbia. ..........ccceceeeeccees @) @) @) 
tt iidinne apcnnanensaatosonionensbosenket 539 313 226 
St i+ otpnacedcendsueneooassenosenee’ (*) @) @) 
th i. .bdsncned sonangoebedenssetese 546 @) @) 
South Carolina. ........ceesececeees <iciaannns @) @) () 
GOOTZIR. 2... ccc ccc cccecceeeeseseseseeseseeees 220 «) @) 
hind enadiuieienendteaanbnbeedees 1,449 562 887 
East South Central... ..ccccccccccccccccceceeees 624 145 479 
ST nnconeseesobossetoousoeoooooesosecces 170 @) (*) 
i omnia atedbeaaenanethiainocasineeuhe «) 38 @) 
Sl itinn600600000Sedenesensenseeeenessees 100 71 29 
inna2000060060060000000000000660060 () @) (*) 
West South Central. .....ccccccccccccccucscesees 2,351 691 1,660 
S  PPPPPTTTTITITITITITTTrirrrriririiT ey 52 0 52 
LOULSIANR, 2.6 ccc ccc cece reece eeeeerseeeeseses 158 26 132 
i hihdidcipencgdhbbeosonoenesseondeteneses 339 «) «*) 
, ss PP PTV TTTTTTTTTTTTTTTTTITITTTTTTTTriTT Tee (*) @) *) 


PPP TTTTTITITITITITITTITITiTiirrriririiririririt Ty 11,873 7,346 4,527 
Pn ccccccccceonsoeonsecnsesoueeoceeooeccs 2,135 1,390 745 
Picknceceseceedoorsootecnedesoeeseeceses (*) 0 () 
PTT TTrTrTrTrrrrererffperrrrrrrrrrey @) «’) «’) 
Be nccocccoccocoecoecoesseesesoooccoeoecs @) i) (*) 
CORGTREG, cc ccccccccccccccecccccceccecceeceses 529 134 395 
PT ntneneeesdhoeooosonsessoonosteoes @) 706 «*) 
Sn4.666006060006660000000000000060000606 758 240 518 
Denbcecocedeesocococoscssesosecoeeseseee 265 «) () 
nn690000006000006000006000090606000600 () «*) @) 
inhd00ssse0d0e0seeonseeshoeseneeeelseeees 9,738 5,956 3,782 
WaGMARS 2 ec ccccccccccccccccccccceccccccceces () 1,181 @) 
GROG c cc cccccccccceseccceseseeceescesceseess () «@) «*) 
CMLATORMIR, 2.6 c cece eee wees eee eeeeseeeeeees 7,626 4,767 2,859 
rrr rT TT TTTTTTTTrrrrrfTrefstTrTt (’) 0 «’) 
Pc coccecccccocoecococcecccooccecceeseeee () 7 @) 


Undistributed SURED c 0 6000006 000000000000000000008 (*) @) (*) 


‘Not separately available but included in total. See general notes. 


Source: National Science Foundation. 


Table B-52. Distribution of RED costs by industry and type of cost: 1981 
(Dollars in millions] 
Wages of Materials 
Industry SIC code © : vod R&D and Gveshead 
ratio costs costs 
personnel supplies 
ES a pes erenreereeee eee eeeeeeeeeeee eeeeeeeenereeeeeeeee .67 $51,830 $23,833 $9,896 $18,101 
Food and kindred products eveeeeeeee eeereereeeeeeeee 20 -60 719 406 99 214 
Textiles and apparel. eeneeeve eeeeneneeeeeere ereeeeneeeee 22,23 62 124 75 22 27 
Lumber, wood products, and furniture............. 24,25 -53 167 (7) 36 (*) 
Paper and allied BSPOGRSEB. cco ccccocccccccceveccese 26 .85 (*) 300 (*) 183 
Chemicals and allied products.........ssceeceeees 28 -62 5,325 2,799 (7) 1,645 
Industrial chemicals.............-- eee 281-82, 286 -68 2,553 (?) (7) 742 
Drugs and medicines.. srr nr © ee eeneeeeereeeeeereeeeeeee 283 -51 (*) (*) (*) 624 
Other chemicals eenenerenree err erereeneer ee eenereeeeenereeeee 284-85 , 287-89 -69 (*) 402 (*) 279 
Petroleum refining and related industries...... aa 29 -62 (*) 822 (*) 775 
Rubber products.......... iinneosnat aanenena . 30 -40 (?) (*) (*) (*) 
Stone, clay, and glass products..........+-++s++s 32 -74 (7) 215 (7) 185 
Primary 0 PE ee ee ee © see enreeeenereeereere 33 -83 889 409 169 312 
Ferrous metals and products..........seseeeee0- 331-32,3398-99 -84 (*) 242 (@) 197 
Nonferrous metals and products.............+-++- 333-36 81 (*) 167 @) 115 
Fabricated metal PFOGUCTS.. cc ccccccccesessessess 34 74 638 297 121 220 
Machinery ....cccccccccessccccccsesesecesesseseses 35 .78 6,800 3,233 984 2,584 
Office, computing, and accounting machines..... 357 -85 (7) 2,012 (*) 1,956 
Other machinery, except electrical............ " 351-56 ,358-59 .78 (7) 1,221 (7) 628 
Electrical CQUIPMOCNE.. wc cece cc cceseeeeececeeseees 36 -72 10 ,466 4,889 2,092 3,484 
Radio and TV receiving equipment..........s«++:. 365 - 86 (*) 787 (*) 212 
Communication equipment... ....secccccccccssuces 366 -80 4,737 2,185 746 1,806 
Electronic compoments......csccccecccccceseeees 367 -45 1,659 (*) (?) (*) 
Other electrical CQUIPMOENE .. cc cccceeeeseeeeeeee 361-64 ,369 -71 (*) 1,679 (7) 867 
Motor vehicles and motor vehicles equipment...... 371 -93 4,929 2,578 1,090 1,262 
Other transportation equipment. .........seceseees 373-75 ,379 -69 (*) 67 (7) 51 
Aircraft and OT rT rTTTrifrT+iT+r+rririrfefsesrt 372,376 -61 11,702 3,885 2,771 5,047 
Professional and scientific instruments.......... 38 -31 3,685 (*) (7) (*) 
Scientific and mechanica] measuring instruments 381-82 -35 (*) (*) (7) (*) 
Optical, surgical, photographic, and other 
instruments... serene eeeeeeeeneeeeeeeeeeeeeereee 383-87 24 (*) (*) 297 (*) 
Other manufacturing industries............... need 21,27,31,39 -43 393 (*) (*) (*) 
07-17 ,41-67 
Nonmanuf industri eee ereeeeeeereeeeeeee fe 4 4 59 2 2) 2) 2 
acturing o 737,739,807 ,891 o c c ” 
ithe coverage ratio is derived by dividing R&D funds for which a distribution by type of cost was reported by total R&D funds, 
including those for which a distribution was not reported. 
*Not separately available but included in total. See general notes. 
Source: National Science Foundation. 
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Table 5-53. 


(In thousands) 


Pull-tise-equivalent number of R&D scientists and engineers by industry and size of company: 


1957-58, 1963-64, 1967-68 anc 1971-82 


January 
Industry and size of company SIC code 
1957 1958 1963 1964 1967 1968 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
ee peacsesooecessorees a Pee excess | 229.4] 236.8] 327.3) 340.2] 367.2] 376.7] 367.0) 350.2] 357.7 | 360.0) 363.3; 364.4/ 382.8} 404.4] 423.9] 450.6 | 487.8 $11.6 
Distribution by industry 

Pood and kindred products... .. ~~. ..-cccccccccccceccece 20 3.8 4.8 5.1 5.7 6.1 6.3 6.6 6.5 6.6 6.4 6.8 6.9 6.9 6.9 7.4 7.2 7.4 7.6 
Textile and apparel........... eeddeeacceceescese eeeees ° 22,23 7 8 1.0 1.2 1.9 2.5 1.8 1.8 1.9 1.8 1.8 1.8 1.7 1.6 1.8 qa) 2.0 2.0 
Lumber, woos products, and furmiture...........-««+++ 24,25 8 8 of 5 -5 of 1.8 1.8 1.93 2.1 2.3 2.1 2.1 2.0 1.8 1.7 1.6 qa) 
Paper and allied products... ........«cscceccee ecccccce 26 i.s 1.7 2.5 3.8 4.7 4.8 5.0 4.3 4.9 4.9 5.0 5.2 6.3 6.5 7.1 7.4 8.0 8.5 
Chemicals and allied products..... aeeeeneeosenooeoses 28 29.4 31.0 38.3 35.8 36.9 38.9 42.7 41.0 40.9 41.8 45.2 4.4 46.4 48.3 50.0 51.4 34.7 60.0 
Industrial chemicals... .....<.-ccccecccccccccecceee 281-82 ,286 18.0 18.8 22.9 22.2 21.7 22.3 21.8 19.1 19.2 19.1 21.1 20.1 20.6 21.3 21.4 20.9 21.6 24.3 
Drugs and medicines.............«+«- sueceeoooes sece 263 4.7 $.1 6.9 6.9 8.7 9.8 12.3 13.1 13.0 14.0 15.6 16.6 17.8 19.5 20.8 21.6 23.3 25.3 
Other chemicals. .........-.--«««+ eecececooes peecece 264-85 , 287-89 6.7 7.1 8.5 6.7 6.5 6.8 8.6 8.8 8.8 8.7 8.5 7.8 8.0 7.5 7.8 8.9 9.8 10.4 
Petrolews refining and related industries........ eece 29 6.9 7.4 8.93 8.1 8.7 9.2 9.2 8.3 8.2 8.2 8.4 8.6 8.9 9.9 10.1 10.8 13.0 15.9 
Rubber products... .......scccceccecees socceceseoees ee 30 4.7 4.7 5.8 6.0 5.8 6.1 6.7 6.7 7.5 7.7 8.4 8.6 9.1 7.9 8.1 «) 10.3 q@ 
Stone, clay, and glass products.............. eecenes ° 32 @) @® 3.8 3.3 3.3 4.1 4.3 4.1 4.2 4.5 4.5 4.6 4.5 $.1 5.2 5.4 $.6 5.8 
Ee GEREER.. .cocoosoocncesocooooeooooseoesooocerss 33 5.1 5.2 $.2 $.1 5.9 5.9 6.6 6.4 6.0 6.4 6.3 8.1 8.4 8.1 7.9 8.1 7.9 8.8 
Ferrous uetels and products’... peccocoes oceccececes 331-32,33986-99 2.9 3.0 2.9 2.8 3.3 3.1 3.4 3.4 3.2 3.3 3.3 3.9 3.9 4.2 4.3 4.7 4.8 5.5 
Nonferrous metals and products............s+«+. cece 333-36 2.2 2.2 2.3 2.3 2.5 2.7 3.2 3.0 2.8 3.1 3.0 4.2 4.5 3.9 3.6 3.4 3.1 3.3 
Pabricated metal products... ........cececcececees ecco 34 8.4 8.3 6.8 7.0 6.3 5.6 7.1 6.6 6.7 7.3 7.4 6.8 7.1 7.0 6.8 7.8 7.8 7.5 
Machinery....... eecccocococces nenccesceseecoooosses ee 35 %.9 27.4 31.4 27.3 33.6 37.4 42.7 43.7 46.3 $1.0 52.8 55.7 $5.3 57.8 60.2 62.1 69.2 73.1 
Office, computing, and accounting sachines........ ° 357 “ oe] “) i oe) io] ie “) “) 30.1 %.5 36.1) 38.1 37.7 38.9) 0.9 41.8 43.7 47.1 
Other sachinery, except electrical..............+++ 351-56, 358-59 @) @) «) @) @) @) @) ) ”) @) ’) @) @) 18.9] 19.3 20.3 25.5 26.0 
Electrical equipment... ........«««««««- soccccocecooocs 36 42.9 47.9 835.8 89.5 8.6 98.4 91.8 63.6 85.4 82.6 82.6 0.3 84.1 84.4 65.0 94.5] 106.9 113.0 
Radio and TV receiving equipeent............. soccee 6S (*) “ *) “ 9 1.0 2.4 2.1 14 1.3 1.0 1.1 9 1.5 2.1 4.0 7.9 8.1 
Communication equipment eee eee eee ee ee ee 366 45.3 42.0 40.2 37.4 38.0 39.0 0.4 42.4 4.2 48.0 
Slectrenic conponents.......... viieseeeees saaneaan > p67 ff 192] 22-3) 55-2] OG) 66.7) 67-4) 60.3) 53-20 “6'4) 9.6] 10.6] 10.2] 13.0] 16.2] 14.0] 18.1] 22.8] 23.5 
Other electrical equipment............. ecccocecce ee 361-64 ,369 23.7 25.6 30.7 29.1 31.0 30.0 29.1 28.3 29.3 29.7 30.8 31.6 32.2 29.7 28.5 3.0 32.0 33.4 
Motor vehicles and sotor vehicles equipment.......... 371 28.2 27.4 26.0 23.4 28.2 31.9 35.2 38.2 35.1 4.6 
Other treneportation equigment............20.c000e0 c s73-15,378)) 13.6] 15.0) 22.2) 2.3] 25.2] 26.3] 28.2) 29-78 “s">] “asl 1.9] 2.7] a. 1.9) 2.0) as] 1.6 1.5 
Aircraft end miesiles......«.« see 88 err eer eee eee eee e ee ee 372,376 58.7 58.6 90.7 101.1 100.4 101.1 78.2 70.8 72.1 70.6 67.5 #.9 72.0 82.0 86.5 85.9 95.2 95.3 
Professione) anc scientific Gmetrumentsé. ...««cccccecse 38 10.2 11.0 9.4 10.8 13.0 14.1 15.1 15.2 16.3 17.5 17.9 18.8 2.5 23.3 27.0 32.8 %.7 9.1 
Scientific and sechanical seasuring instruments... . 381-82 5.8 6.5 3.9 3.8 3.6 3.6 4.6 4.7 5.3 5.6 5.9 6.7 7.2 9.0 11.7 @) 18.6 (i) 

Optical, surgical, photographic, and other 
Ame truments .... . cc cc ccccccccccecceecceeeeeeeeeees ° 383-87 4.4 4.5 5.5 7.0 9.4 10.3 10.5 10.5 11.0 11.9 12.0 12.1 13.3 14.3 15.3 16.3 16.0 16.2 
Other manufacturing industries............... eevccecce 21,27,31,39 2.8 2.0 2.2 2.4 3.8 3.6 3.6 3.7 3.7 4.2 4.5 4.6 4.7 4.6 4.8 4.5 

07-17 ,41-67 ,737, 17.8 19.2 
Nonmanufec turing industries.. eeocoeee eeoceve eesveeveee sece 739,807 ,691 8.2 9.8 14.1 15.1 15.6 15.7 15.3 14.4 14.9 “4.6 15.3 15.0 17.1 19.8 22.2 22.9 
Distribution by size of company 
(based on number of euployees) 

eS cccce | cocccccee eeccccce ° ws 6 48.8 %.1 32.5 27.4 27.2 28.2 26.4 29.0 28.0 0.1 3.2 31.1 29.5 30.5 M.4 4.0 41.2 
1,006 to 4,999... sere eee e ee cere ee eee e eee eee eee ee ee ee F ee ee ee © ereeee eee ee 22.4 2%.0 35.0 %.5 30.5 29.9 31.8 30.9 28.9 28.8 29.9 29.3 28.9 27.5 30.9 u.8 38.9 0.1 
$5,000 te 9, 999..... eee e ee ee ee eeereree ee ee ee seer ee ee ** ee see eee © se 2%4.0 24.6 2.7 28.4 27.0 26.4 27.4 26.1 28.6 28.7 30.7 a.6 27.2 29.3 
10,000 to 24,999...... gevcccece PTTTITIT TTT TTT TTT TTT eccccccoces eecesee |p 162.2] 171.0] 258.2] 273.2 45.1 45.9 47.4 50.6 49.3 $2.1 $5.6 64 6 71.8 75.8 
25,QOO OF MOTE... 66 cece cccccccceceeues eccccccccesosce ft co PTTTTTT TTT TTT Ty 265.3 | 295.0 | 278.3 | 262.5 1 227.7 | 230.9] 228.5 | 228.2 | 264.9) 266.6 | 276.2] 287.4) 311.8 325.2 


‘Not seperately available but included in totel. 
‘Date included in the other manufacturing 
"SIC codes 3396 and 3399 included in 
“Data not tabulated at this level prior 
‘pate not tabuleted at this level prior 
*tmcluded in the other electrical equipment 


National Science Foundatian. 


Table B-54. Full-time-equivalent number of scientists and enginerrs by industry and source of RiD funds: 
January 1982 


Industry 


SIC code 


ee a ee 


Pood and kindred products... ....cccccccccccccccccceces 
Textiles and Ds ) 
Lamber, wood products, and furniture.........cccsceees 
Paper and allied products... ...cccccccccccccccccecceee 
Chemicals and allied products... ...ccccccccccceccecece 


Industrial OTT TTT TTT TTT TTT TTT rrr 
Drugs Ord medicines. .. 2. cccccccccccccecccseseseceses 
ee I. . a nnn cnnngeoeneeedsheeeseseeeeeeeees 


Petroleum refining and related industries. .........«+«.« 
Stone, clay, and glass products. ......scccccevececcces 
PFAmAry MOTELS... 2. ccc ccccccs.  seeeeceseeececseceeseees 
Perrous metals and products... ....cccccccccccccecees 
Nonferrous metals and products... ....ccccccccsvecces 


Pabricated metal BPGRESEBc cc coccccecoococeccoscoococes 


Office, computing, and accounting machines.......... 
Other machinery, except electrical. .....sccccecccsee 


Electrical @QUIMMOME. 2. ccccccccecccccseees: 


Radio and TV receiving equipment. ......ssccccccceeee 
Electromic COMpPOMOMtsS. .... occ ccccccccccccsecereseeee 
Other electrical equipment... ....cccccccccscscccuccee 


| 


ete eeeeeneeve 


Motor vehicles and motor vehicles equipment........... 


Other transportation OQUIPMONE. on cece cece eceeeereeeee 
Aircraft and MAISSILOS, . nc ccccccccceceeeseeeeeeeeeeeees 


Professional and scientific instruments. ........sseee 


Scientific and mechanical measuring instruments..... 


Optical, surgical, photographic, and other 
Be 


Other manufacturing AMGUStries, ..cccccccccceceseceeeee 


331-32,3398-99 
333-36 


34 

35 

357 

351-56 ,358-59 
36 


365 
366 
367 
361-64 , 369 


371 
373-75,379 
372,376 
38 


381-82 
383-87 
21,27,31,39 


07-17 ,41-67 ,737, 


739,807 ,891 


~ 
~ 
~ 


~ 
~ 
~~ 


vv eu &S SOF Se n~ & 
8 888 88 


‘Not separately available but included in total. Zee general notes. 


SOURCE: National Science Foundation. 
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Table 5-55. Cost per R&D scientist or engineer by industry and size of company: 1957-58, 1963, 1967, and 1970-81 
Industry and size of company SIC code 1957 19sé 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 ise 1979 1980 1981 
ee sasiehenaeeiieeimneneniiinatiaen —— ceecceee | eeeececeeceeceecee | $32,700 | $32,600 | £37,800 | $44,100 | $48,100 | $51,100 | $55,300 | $59,209 | $63,300 | $66,500 | $72,200 | $75,800/ $80,409/ $87,400] $94,900 | $193,700 
Distribution by industry 

Pood and kindred products... .......--<-eccccccccccees 20 | 17,200 | 16,800 | 25,200] 29,500 | 35,400 | 36,600 39,500 | 41,400 | 45,200 / 48,900 / 51,400] 60,100] 66,000] 72,300] 64,900] 95,900 
Textiles and apparel... .........--ccccecccccceccccece 22,23 | 2,000 | 26,900 | 26,400) 25,900 | 24,700 | 32,600 | 32,100 | 34,900 | 38,300 | 38,900 | 46,900 | 47,4600] 49,400] 53,200] 57,500] 62.000 
Lumber, wood products, and furmiture........... aedinne 24,25 | 17,500 | 13,300 | 22,000 | 24,000 | 34,700 | 29,400 33,700 | 35,500 | 38,200 | 40,000 | 51,000 | 60,000] 66,300) 79,400] 99,700 a) 
Paper anc allied BPSEIGBc oc cccccceoeeocoesooosesoseos 26 21,900 22,709 27,000 26,900 36,0 37,600 38,600 38,900 47,900 48,800 34,400 $2,000 5@, 900 41,400 04, 300 “) 
Chemicals and allied products...... Satonsubnenandens 28 | 23,300 | 24,600 | 32,600 | 39,800 | 42,800 | 43,700/| 47,100 | 51,100 | 56,300 | 60,900 | 66,500 | 67,600] 72,800] 79,600] 87,400) 92.900 
industrial chewicals................ sneadonsesadees 281-62,286 | 27,400 | 28,400 | 34,800] 43,900 | 47,500 | 49,200 | 54,000 | 58,600 | 63,500/ 67,500 | 74,700 | 79,600) 84,200] 92,800] 103,400] 111,200 
Drugs and sedicines...............+.+- saanaeaeain 21,200 | 23,300 | 30,200; 37,100 | 40,100 | 43,200 | 46,500 | 51,500 | 54,300/ 60,900 | 63,400 / 59,900] 64,800] 71,400] 79,200 @) 
Other chewicals............. ocnmaieen dain sonmnaaee 284-65, 287-89 | 14,200 | 15,300 | 27,900 | 29,800 | 33,400) 35,500 | 33,400 | 34,000 | 45,300] 43,200 | 50,800/ 53,800] 61,600] 66,500/ 66,500 @) 
Petroleum refining and related industries............ 29 | 29,500 | 32,600 | 35,400 | 41,500 | 53,900 | 57,700 | 57,100 | 60,400 | 74,900 | 61,500 / 67,200/ 97,700) 106,000/ 120,800] 130,400 @) 
Rubber products............. neens ssdeeeied ssiediandiemininenia 30 | 22,800 | 16,769 | 26,500 | 30,600 | 38,990 | 43,100 53,100 | 56,100 | 58,300 | 54,900 | 56,700/| 57,800] 61,600 @) @) @) 
Stone, clay, and glass products..... ssbeastesieasauns 32 @ (7) | 26,000 | 36,800 | 37,100 | 39,000 | 43,600 | 45,200 | 48,200 | 51,200/ 57,800) 59,800] 62,900) 67,200] 73,800 @) 
UN ~~ fi REE TE aE A TN SPL wali 33 | 21,000 | 24,000 | 35,700 | 41,000 | 41,700 | 41,800 | 44,700 | 49,500 | 55,900-| 61,500 | 61,300] 65,200) 70,000] 79,300] 91,000] 106,500 
Ferrous metals and producce®..........-.ccccccccens 331-32,3398-99 | 21,700 | 24,600 | 37,400 | 42,200 | 45,200 | 42,400 | 44,200 | 50,200 | 54,806 | 59,700 | 65,600] 70,100) 73,900! 63,300) 93,300 @) 
Nonferrous metals an¢ products’........... connec 333-36 | 20,000 | 23,200 | 33,500 | 41,200 | 38,200 | 41,300 | 44,800 | 48,300 | 57,100 | 63,300 | 57,500 | 60,500] 65,600) 74,000] 87,700 @) 
Pabricated metal pro@ects...... cc cece cc cceccccccceces 34 | 16,200 | 18,800 | 22,200] 27,400 | 31,800 | 35,100 | 37,800 | 41,600 | 42,300 | 45,600 | 51,500] $4,800] 55,709) 62,300) 70,500] 83,400 
| A a EEE Nn EEE 35 | 25,600 | 27,500 | 31,000 | 37,400 | 40,700 | 43,100 | 48,000 | 52,400 | 57,500 | 58,900} 62,600 | 68,600) 72,600) 78,900] 69,900] 95,600 
Office, computing, and accounting machines......... 357 «*) «*) «*) «*) “*) (*) | 48,500 | 53,700 | 59,600 | 59,600 | 63,400 / 69,300] 72,300/ 77,700] 92,700 ) 
Other sachinery, except electrical.............s«+. 351-56,356-59 “) ) “) ®) @) “) @) @) ®) ad] @) ()] 73,300] 61,400] 64,700 @) 
Electrical equipment............ nebeonseanededdaessas 36 | 39,700 | 38,200 | 33,000 | 39,300 | 43,900 | 50,100 | 55,400) 58,400 | 60,700/ 62,700 | 68,600) 69,900) 76,800/ 87,200/ 91,100] 95,200 
Radio and TV receiving equigpment...... eeccoccoccoes 365 “*) “ (*) | 47,400 | 32,600 | 28,400) 2,700] 37,500 | 44,300 | 47,600 / 52,000 | 96,000] 72,200| 60,300/ 93,400 e“) 
Communication equipment... ........scscccceecneeeees 366 57,800 | 39,800 | 59,000 | 61,300) 66,100/ 70,800) 75,500] 87,800) 92,900] 102,800 
Slestvente cunpenents.......... csabdnudiimaimmenan 367 [f 26-000 | 34,600 | 31,700 | 36,200 | 41,600 | 48,200 f 5,°590 | 42,700 | 48,400 | 52,700 | 39,600] 36,600| 64.000] 72.800] 75.600] 71,700 
Other electrical equipment.......... seeuasseuseeees 361-64,369 | 42,800 | 41,900 | 35,400] 45,800) 49,100/ 55,300/ 59, 62, 67,700 | 68,000 | 74,700] 74,200] 85,100] 94,900] 98,300 @) 
Motor vehicles and motor vehicles equipment.......... 371 68,100 | 66,500 | 89,500 | 91,100 | 103,700 | 111,700) 115,600] 122,900] 135,200] 141,400 
Other transportation equigment.........00+ss0ccccccc 373-75,379 |f “9-400 | 53,800 | 49,400} 54,700 | 59,600 | 58,900 1 52’s00 | 40,000 | 45,800] $0,000] 52,200] 63.200| «7,200| 90,900} 111.700 "’ 
Airereft and missiles... .......cccccccccccccuccuccees 372,376 | 43,900 | 41,900 | 49,600] 56,300 61,300] 65,500 ,200 | 70,800 | 76,400 85,100] 91,300/ 91,300) 89,400] 93,300] 101,600] 122,900 
Professional and scientific imetruments.............. 38 | 23,500 | 25,600 | 29,900| 40,000 | 49,300 49,100 | 53,200] 56,900 | 60,700 | 63,900/| 66,700/ 71,700] 79,400] 83,800! 89,700] 102,600 
Scientific and mechanical measuring inetruments.... 381-82 | 22,600 | 23,100 | 18,400 /| 26,100 | 29,800] 28,300 | 32,600 | 34,190 | 38,400] 42,200/ 46,600] 55,800] 64,700 @) @) @) 

Optical, surgical, photographic, and other ' 
inetruments............s<0+ neosendeeese sauaceonses 383-87 | 26,700 | 29,100 | 37,500 44,500 | 57,300/ 58,300 | 62,800/ 67,700 | 71,500 | 75,300] 77,900] 81,100] 89,700] 98,400] 103,800 @) 
Other manufacturing industries....... sseseuasesooners 21,27,31,39 «*) (*) | 23,700 | 39,100 | 40,000/ 35,400 / 40,400 / 43,300 | 47,800] 51,900 | 51,700] 53,400/ 57,200] 61,900] 77,400 84,500 
Nonmanufacturing industries.........5.s0cceeseeeeeees { Ot ey so} aor ff «2 | 9 | 32,000] 38,200] 44,200] 45,000 | 45,600] 49,200 | 52,400] 49,700] 56,500] 63,200] 76,600] 83,500] 86,400 e) 

, , 
Distribution by size of company 
(based on number of employees) 

Less than 1,000.......... saeenosoouesecens seeeeceeeee | eeveceeecseecesces | 21,600] 12,000] 18,600] 25,200 (*) | 31,200 | 32,600] 32,900 | 36,400 | 40,500] 45,200] 44,700] 47,900] $3,500] 56,300] 63,700 
1,000 to OTe Poccccecccoccccooooocooceoosoococososess eer renee eee ee ee 727,200 25,100 29,400 33,700 «) 36,100 40, 600 43,200 46,700 46,800 $1,600 54,100 66,100 70,200 68,600 81,300 
$,000 to 9,999... ....cceeee poeeeocooecqoocooonanonees fl cocoseoseesoosnens 36,700 }) 36,300/ 41,000] 38,800) 43,700 | 50,000] 55,300] 60,300/ 61,600] 52,200] 56,100] 71,400] 685,800 
10,000 £0 26,999... ..ccccccccccccceseecesieeeeeseeee | sessesesessececeee [P 239,600 | 36,700] 41,400 51,400 | 55,700 | 48,700) 49,100 | 51,800] 53,700] 57,500/ 63,500] 79,400/ 64,100] 86,200] 94,000 
25,000 or sore...... peosonooosoossosesenes seeneesonce fl eeeseenaseconenens 45,600 63,600 | 66,700 | 72,700] 76,600] 62,700] 80,000] 68,600] 96,200] 105,800) 115,300 


NOTE: The number of RuD scientists and engineers derived by using the arithmetic mean of the full-time-equivalent of RxD scientists and engineers employed in the Januaries of two consecutive years. 


‘Not separately available but included in total. See general notes. 


"Included in the other manufacturing group. 


*SIC codes 3398 and 3399 included ir the nonferrous metals and proouct grvaps for 


“Data not tebulated at this level prior to 1972. 
Date not tatuleted at thie level prior te 1977, 
*iIncladed in other electrical equigment group. 
'Eetinated by the Natiamal Science Foundation. 


1957-63. 


1981 


Table B-56. Cost per R& scientist or engineer’ by industry and size of company: 
Companies with total employment of-- 
industry SIC este Less than | 1,000 to 5,000 to | 10,000 to | 25,000 or 
vote 1,000 4,999 9,999 24,999 more 
ne... cumtindennene sumemoeennnte enieeemeniened cocccoecoccocosoce $103,722 $63,687 $81,342 $85 , 841 $94,011 $115,328 
Food kindred produc 20 95,867 (*) (*) (7) (7) 88,741 
ts. Seeeeeeeeee eee eee eee ee ee . o 
ee A and apparel... ....ccccceccecvcecees ee 22,23 62.000 (*) (*) (7) 67,852 61,197 
Lumber, wood products, and furniture.......... sense 24,25 @ 85, 836 (*) 157,956 (*) 107, 385 
Super and allied puodscts.......cccccccccocccccccee 26 @) (*) 50,457 $5,059 (2) 70, 682 
Chemicals and allied products.............+-<«<<+++ 28 92,851 50, 618 74, 642 88, 324 87, 765 116,110 
Industrial chemicals....... seenrererererneee® rr fff © re. 26 1-82, 266 111,242 (*) (?) (?) (?) 124,417 
iD NEED, «0 nnn n0g0g0G0sheeoeeeeet @) (*) (*) (*) (*) 79,338 
Other chemicals. .......--««++++: pccceocooes — 284-85, 287-89 @) 51,458 70, 001 77,517 8) (?) 
2 2 2 2 
Petroleum refining and related industries........ - 29 om 42, 059 186, 332 -" oe 
Rubber products....... sree ee eee © seer eee ee ee ee eee © 30 ( ) 39, 361 ( ) ( > 
Scene, clay, ond glass predusts.....0---  weeeeeeee : 32 @) 66, 239 55, 269 120, 365 (*) 71,720 
Primary eNO oon on encnnne serene eee © fener eee fe fe © © © © 33 106,467 61, 924 79,243 138, 719 60, 194 124, 004 
Ferrous metals and products........ pauaeeaeeaieen : 331-32, 3398-99 () (*) (*) (*) (*) (*) 
Nonferrous metals and products...........<.-.++++ 333-36 @) (*) (*) (*) (*) (*) 
sasateunns av 83,399 (*) (*) (?) (?) (*) 
rene NNR 35] 95,573/ 61, 746| 85,086] 64, 334] 81,787) tt AI 
Office, computing, and accounting msachines....... 357 @) (*) (*) (*) (*) (*) 
Other machinery, except electricel.......-.. sans 351-56, 358-59 @) (*) (*) (*) (?) (?) 
Electrical equipment...........s++. peccoesoees secceees 36 95,189 51,151 77,430 67,144 96, 359 102,852 
Radio receiving equipment................. 365 @) (*) (*) (*) (*) 74, 885 
sen eye guy 366] 102,755 (2) (2) (27)| 116,389] 105, 762 
eee eee ene ewer 367 1 663 39 163 (2) (2) (2) 66,239 
Electronic components... eee eee eee ee ee . "a ’ 2 2 4 489 
Other electrical equipment...............seeeee0. 361-64, 369 © (*) (*) 37,843 82,821 i24, 
Motor . 371 141,435 (*) (2) (7) (7) 147, 594 
vehi-cl i Scoccceese o . 
alps ath segnnnllame nggiag I 373-75, 379 @) (2)| 87,845 (2) (2) 135,263 
Aircraft and missiles eC Cee eee eee eee eee ee 372, 376 122,856 (*) 228,876 (#) 113, 663 121,413 
Professional and scientific instruments..........++. 38 102,646 67,918 86,744 72,736 105, 509 112, 763 
Scientific and mechanical measuring instruments. . 381-82 (*) (*) 69,770 79, 29% 80,771 84,193 
rr rrertrrtrrs ccecneccescescce 383-87 @) (2)| 113,067 (7)] 128,778] 149,202 
Other manufacturing industries............. seceoese 21,27 ,31,39 84,516 49, 641 80, 884 (*) 71, 363 (*) 
07-17 ,41-67, @) 85, 430 78, 307 (7) 94, 445 (?) 
Nonmanufacturing industrics...... ccccccesces TTTTTT K 737,739,807 ,891 , , 
‘See note on table B55. 
*Not separately available but included in total. See general notes. 
SOURCE: National Science Foundation. 
Table 8-57. Cost per R&D scientist or engineer in companies ranked by size of R&D program: 1972-81 
Companies ranked by size of 
R&D program 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
(based on totel R&D funds) 
Pirest 6. ....cee0. 600000000000000000900 TTTTT TTT t64,500 $06,500] $80,700] £90,500 £102,500 | $105,200 $109,400 | $121,700 £126,700] £153,800 
Next 46...... PTTTITITITTTTTiTiTiirrrrTerr TTTTTTT ° 76,300 61,700 80,500 84 ,000 87 ,600 94 , 600 103 ,800 105,700 119,200 131,300 
MED EBococcocscooncooccooocceseoocete TTT TT TTT 63,100 73,200 76,%0 80 , 600 62, 900 79,300 83,800 90,500 93,300 106 , 800 
MEMS Bcccosvccecccees ecccecces eccccccccesce wT TTTTT TT 57,500 60 , 400 62,20) 66,400 68 , 200 75,900 80 , 800 87 ,600 97 ,400 101,000 
BOES Gee ccccccccces cocceccesoces TTTTTTTTTTT eece 51,000 52,700 66, 70) 61,400 65,200 69, 900 74,200 60, 100 90,700 % , 400 
ES Bec ccocccecceseces TYTTTTiTriirTriTrTe eescece oe 41,600 45,400 469, 900 52,400 53,400 57,200 58,700 63 ,400 71,400 81,600 
BENS BiPccccccesecococcscs TTTTTTTTiTtTT tT TTTTTTrTriyT 39,700 43,600 44,000 43 ,600 48,300 54,200 56, 900 61,200 72,800 61,600 
Average of above 400 RxD performing companies....| 57,200] 61,300] 66,900] 70,400] 74,300] 78,100] 82,200] 88,500] 9,600] 107,800 
Average of the RD performing companies less 
GETS Geeoccccccocceccceeseecoeesese eenecee eecce 26,300 29,100 32,800 40,100 44 ,000 44,900 46,200 47 , 400 56, 300 59,500 
Note: The number of RVD scientists and engineers is derived by using the arithmetic mean of the full-time-equivalent of RuD scientists and 


engineers employed in the Januaries of two consecutive years. 


SOURCE: National Science Foundation, 
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Table 8-58. Total employment of RiD-performing companies by industry and size of company: 1980-8] 
(In thousands} 


1980 1981 
Companies with total ' Companies with total 
Industry SK code employrent of-- employment of-- 
. Total Total 
Lees than | 1,000 to | 5,000 to | 10,000 to/ 25,000 or Less than | 1,000 to | 5,000 to | 10,000 to/ 25,000 or 
1,000 4,999 9,999 24,999 sore 1, wo 4,998 9,999 24, 999 more 
ee eee ee 17,276 1,456 2,038 1,522 3,442 8,818 17,288 1,26 2,029 1,518 3,366 9,082 
Pood and kindred products... ...............++++ 20 1,332 76 163 155 397 S41 1,367 7? 159 157 396 579 
Textiles amd apparel... ~~... 1. sce nnnnccccccuee 22,23 715 — 161 163 207 159 652 a? 165 ee 191 153 
Lumber, wood products, and furniture........... 24,25 290 ry.) ye 61 3? @ 300 Se 6s 37 ) «) 
Paper and allied products... ...............ss-05 26 $37 21 ae 39 les 229 514 20 8&3 37 159 214 
Chemicals and allied products.................- 28 1,278 97 142 108 410 $22 1,266 97 136 105 409 518 
Im@westrial chemicals. ...............-seeeeees <81-82, 286 by 23 37 50 121 363 589 3 33 49 122 362 
Drugs and medicines........ eeeedesseesesesese 283 3s 21 36 22 180 “ 376 22 32 @) 185 «) 
Other chemicals... .. ~~... ...ccecnnnensnecnees 2784-85 , 287-89 308 33 71 35 108 @) 301 $2 71 @) 103 @) 
Petrolew: refining and related industries... ... 2 703 ? 13 “) >) 58e 722 7? 12 e) «@) e0c 
Rubber products............. Seveceseseee ——lE 30 393 63 6s a0 be 159 367 3? be 3? 36 152 
Stems, clay, and glass products................ 32 ade of BY | 32 195 @) 400 Se si ee) 186 “) 
Primary metals... .. 2... ene ce ces wcececccecs 33 1,068 $1 132 81 161 bee 1,025 41 121 76 137 650 
Perrows setals and products......... en 331-32, 3398-99 798 31 3 33 65 554 768 26 Be 45 67 S46 
Nonferrous setals and products. .............. 333-36 270 20 3? 28 76 «) 257 18 35 31 70 106 
Pabricated metal products... ................s5- Bry $70 119 1lé 100 a 152 550 102 109 106 85 149 
en 35 1,847 303 320 191 348 8 2,047 28) 340 183 348 890 
Office, computing, amd accounting machines... 357 593 40 4? 21 6s 417 650 43 77 22 73 429 
Other machinery, except electrical........... 351-56, 358-59 1,254 263 273 169 280 208 1,398 264 263 161 269 @61 
Electricel equipment............ ——eee % 2,286 161 202 162 322 1,438 2,276 158 198 313 
Radic and TV receiving equipmert............. 30S 168 "7 is 4 “ “) 158 17 is 
Commenicetion equipment ...............ssesens Jee 791 45 22 x» «) 735 37 27 
Electronic components, ......... —— —_ 38? 371 & 67 ae “ (*) 380 43 58 
Other electrical equipment... ............0005 361-64, 369 956 65 100 82 161 Se 93 61 99 
Moto vehicles and motor vehicles equipment... . 371 1,222 29 42 4? 129 974% 1,126 23 42 
c Other transportation equigment................. 373-75 ,379 139 ? 28 “) 61 ) 153 . 2 
oC OO 372,376 987 11 2s 27 118 B06 983 il 27 
cn Professional “nd scientific instruments... .... 38 8e2 bed 79 87 89 510 Bes 99 79 
=— Scientific and mechanical measuring 
c> tne truments........... peeeeeeveusseeseeeceee 381-82 $22 $2 ae 38 50 “) $03 $s 4s 
Ss Optical, surgical. photographic, an¢ 
other tmetruments....... 6.66. c ncn nn nn enes 383-87 | 340 43 35 50 39 ) x1 43 35 
= t 
= Other senufecturing industries... ..... eeeccesee 21,27,31,39 697 ?? 108 107 172 233 715 77 109 
07-17 
+ Wennenefactering inductries...................- mS) 1,898 14? 235 im% 386 $55 1,982 o 237 
“wot separate ly available but included in total. See general notes. 
~~ 
} ne SOURCE: National Science Foundation. 


Table B-59. &.D scientists and engincers per 1,000 cuployecs by industry and size of campany: 1958, 1963, 1967, and 1970-81 
Industry and size of company SIC code 1958 1963 1967 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
Distribution bv industry 
ee ee — — 21 28 27 26 26 246 24 2 26 27 2? 27 27 27 29 

I ig ee ctbe eee hehe ee eeeesererseveseneet 20 6 7 7 7 7 7 7 7 7 7 7 7 t 5 5 
Tn 22,23 1 3 3 . 3 3 3 3 3 3 3 3 3 3 3 
Lumber, wood products, and furniture.....................- — 24,25 5 . 6 t 7 t 7? ? 7 ? 7? ? 6 6 «) 
Paper and allied products..............-. peewecerereeseseveese . 26 6 6 6 & 8 & & & 10 12 12 16 16 14 16 
ChemGcnls and QkRGed PreRerts.. ..cccccecccccccccccccevcevccses 28 39 40 36 39 41 39 39 40 41 40 42 43 ee 42 4s 

Industrial chemicals...............++++ PUSberecevessenes ose . 281-82, 286 42 40 33 35 35 % % 37 38 36 38 38 % % 39 

Drugs and medicines.......... peeReeseESeeeeeceesesenesens pes 283 “6 47 $1 65 65 60 37 57 39 0% 62 65 62 60 65 

SR Gn cen eewescececereeeeeenesesesecessecosssesees 284-85 , 287-89 3» 38 33 30 31 31 29 30 29 28 29 27 27 ww Se 
Petroleum refining and related industries....... oveveeeseseene 29 15 17 18 17 17 16 17 18 19 17 17 19 18 17 26 
I GUE, «nnn, euruegenneneeenneeeseeete eueeeseseneunes 30 19 20 17 17 1s 16 7 17 18 18 19 18 oe] @) qa) 
SR, CHE, SHE GRGUD HOSRABe . wow eeewwecceceewsesescecsses . 32 a) 12 14 11 ll 10 10 1l ll ll 12 13 13 13 16 
ES SERn cee cceseeeeeeeeeeceseseeeeseesseeeuresesseocess 33 5 b 5 6 5 5 5 5 7 8 & & 7 7 & 

Perrous metals and products’.................... peveesesesee 331-32,3398-99 - . 4 . 4 4 . . $s 5 5 6 6 e 7 

Nonferrous metals and products’... . 2.2.2... cece cece eee eeees 333-36 6 & : 9 S 7 & 7 il 15 13 12 12 12 12 
Reet GHEE, SEs oo e106 eo ee 55 ee ee ee eeuseseeseuseses % 16 15 14 10 ll 10 il il 12 12 12 12 12 146 14 
a 35 22 28 28 28 29 31 31 34 % 38 38 39 38 x 35 

Office, computing, and accounting machines.................. 357 >) ©) ©) ©) oe) oe 65 69 76 79 78 79 7s 72 70 

Other machinery, except electrical... ..........eeeeeeeees —_ 351-56, 358-59 «*) “) «*) “) «*) “ «) «) «“) “ 18 19 19 18 18 

e 

Electrical equipment..............- pevreeeseoervesesess en 36 43 55 43 41 38 37 37 x 60 42 42 41 43 6 48 

Radio and TV receiving equipment... ..... 2... -eceeceeceeceee 365 ©) @) 18 32 35 26 20 18 16 15 17 22 29 35 $1 

Communication equipment ..........-.0-06- Srveesveces pevesececes 3o6 52 67 52 “6 43 42 43 43 4a 45 46 48 53 $5 58 

Electronic compoments....... ee erecceveseseesosesesces 3e7 3” 40 40 49 b>) S46 $i $2 $5 61 

Other electrical equipment.......... pereceveecsoscee evvevece 361-64, 369 37 41 35 35 32 31 31 32 36 38 35 32 32 32 35 
Motor vehicles and motor vehicles equipment............. —— 371 16 19 20 20 22 { 23 22 246 2 25 24 26 26 Bo) 31 
Other transportation eq ripment...... 2.2... cee eee ee eeeeeeeeees 373-75,379 14 13 13 13 14 13 13 ll 5 9 
Aircraft and missiles. .........c.cceeceecececccccs eeecvevese —_ 372,376 72 99 89 73 7% 76 68 72 72 78 8s 96 93 92 97 
Professional and scie.tific instruments...... peverevecevesesce 38 os % 32 29 33 33 3% 35 38 41 41 42 41 39 toy 

Scientific and m~ nanical measuring instruments............. 381-82 57 38 26 27 31 31 33 35 41 45 4s 50 @) @) @ 

Optical, surgica/, photographic, and other instruments...... 383-87 33 35 35 32 33 % 35 35 37 38 41 bs 45 48 4? 
Other manefactur/ ng industries...... pueunsewouceseseseceess — 21,27,31,39 } t 9 ec e 7 t e e ? 8 7 9 7 7 ? 

07-17, 41-67, 737 @) 
Nonmanufacturing industries......... eeuneenesereeseeseneses — 4 agp ns 9 13 23 22 21 18 17 16 i9 16 14 13 11 ll 
ss —— 739,807,891 
Tistribution by size of company 
(based on number of employees) 

RSE Cee Bec cccccccccvevccuscccseeveesceccssccss ececeeces ff evccceseccsecess _ 18 27 28 26 29 2) 26 29 26 25 26 25 4 25 31 
Ree GD GBs weccccceccencccccevesesseesescccccsecesescss wee ff cocecccsceececeues 12 19 16 18 18 19 17 17 17 17 17 18 18 19 19 
$5,000 to 9,999. ......cnccceces ST ee eeeececvceseoesees 15 19 18 19 18 18 1? 19 20 17 i9 19 19 
10,000 to 26,999............ pececeseconsessesuresoseeeese poces ff ceenvececceces — 2s 31 1 29 28 { 16 16 16 v 18 19 20 19 20 22 
25,000 or more... .......505. eceseceveseeecesescesesss nevsese oe ff eocccncccccseseses 31 31 33 35 3 35 34 34 Mu 35 

Note: The number of ReD scientists and engineers for 1981 is derived by dividing the arithmetic mean of scientists and engineers employed in January 1980 and January 198] by the number of company employees in all 
activities in March 1980. Similar procedures were used in earlier years except 1967-69 in which data were derived by dividing the worker-years of RiD scientists and engineers for the year by the March euploysent 
figures. 


‘Not separately available but included in total. See general notes. 

*sIC codes 3398 and 3399 included in the nonferrous metals and products group for 1958-63. 
3pata not tabulated at this level prior to the 1972 survey. 

“Data not tabulated at this level prior to the 1977 survey. 

Stmcluded in the other electrical equipment group for 1958-63. 


o 
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SOURCE: National Science Poundation. 


Table B-60. Total and company RiD funds per employee by size of company: 


1963 and 1967-81 


Size of company 
(based on number of | 1963 | 1967 1968 1969 | 1970 1971 | 1972 1973 1974 | 1975 | 1976 | 1977 1978 | 1979 | 1980 1981 
employees ) 

Total R&D funds per employee 
Total.......... | $1,110 | $1,180 |} $1,210 | $1,220 | $1,250 | $1,300 | $1,386 | $1,468 | $1,624 | $1,728 | $1,912 | $2,077 | $2,240 | $2,453 | $2,576 | $2,998 
Less than 1,000...... 520 660 «) @) 840 920 892 863 | 1,010} 1,043 | 1,139] 1,051 | 1,123] 1,254] 1,418] 1,950 
1,000 to 4,999....... 580 570 @) @) 770 690 757 758 791 786 852 963 | 1,066 / 1,321 | 1,326 1,583 
5,000 to 9,999....... 560 on 670 720 750 736 790 879 930 | 1,138 | 1,261 | 1,143 | 1,102] 1,332 1,598 
10,000 to 24,999..... [$1,310 781 773 837 920 | 1,062 | 1,215 | 1,407] 1,549] 1,748] 2,061 
95.689 or uare......- S70 | 2,450] 1,459) 1,470 1,540 Ka 362 2,127 | 2,421 | 2,666 | 2,829] 2.994] 3,065| 3,614] 3,596] 4,045 

Company Ri D funds per employee 
ae 2470 | $580} 2620] S660] $710] $760] $818 | $905 | $1,060 | $1,112 | $1,233 | $1,347 | $1,487 | $1,650 | $1,764 | $2,045 
Less than 1,000...... 360 420 @) @) 510 $90 579 580 657 810 893 879 933 956] 1,176 1,575 
1,000 to 4,999...... . 340 370 @) 1) 470 480 525 540 $72 642 699 790 841 910} 1,108 1,332 
5,000 to 9,999....... 420 470 500 580 620 609 663 729 749 921 | 1,004 989 987 | 1,048 1,229 
10,000 to 24,999..... 520 557 598 688 791 842 927 | 1,077 | 1,237] 1,414 1,690 
25,089 or aere....... eed eed Cine Weed eed R- 1,206 | 1,432] 1,519 | 1,651 | 1,781 | 1,873 | 2,271] 2,273] 2,540 


Note: 


‘Not separately available but included in total. See general notes. 


SOURCE: 


National Science Foundation. 
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Averages were derived by dividing total and company Ri-D funds for a calendar year by employment figures for March of that year. 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON.OC. 20550 


CONES OP WE January 21, 1961 


Dear Respondent: 


The National Science Foundation requests the cooperation of 
your company in completing the enclosed questionnaire for the 
1981 Survey of Industrial Research and Development. 


It is vital that your company's data be included since this is 
the only annual national survey to collect detailed R&D 
information from a broad sample of U.S. industry, the sector 
that accounts for almost 70 percent of the total research and 
development performed in the United States. We would appreciate 
your help in making the survey results as accurate and complete 
as possible since the data are used by Government officials to 
aid in developing policies and programs to strengthen science 
and technology. 


This year we would like you to fill out the biennial “long form" 
which used to be the standard annual form. As you may remember, 
last year you received a “short form" which was our attempt to 
lessen your reporting burden. Since the questions on the 

“long form" provide data to track research and development fundinc 
and personnel, your biennial response to the complete set of 
questions will improve national time series data. Individual 
companies find the data useful in assessing their own research 
and development programs and we are enclosing a copy of “Survey 
of Research and Development in Industry--How the Data Are Used” 
which explains how our survey results are used by the Government 
and the private sector. 


The U.S. Bureau of the Census collects and compiles the survey 
responses for the Foundation. Confidentiality of your company's 
responses is maintained since the Foundation receives the 

data only after they have been aggregated by individual 
industries. 
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Inguiries regarding the conduct of the survey should be 
directed to the U.S. Department of Commerce, sureau of the 
Census, Industry Division, Washington, D..C. 20233. 


We appreciate both your past and continuing participation 

in this.survey. If you desire a copy of the published report 
or would like to offer a suggestion for improving any aspect 
of the survey, please contact Dr. Charles E. Falk, Division 
Director, Division of Science Resources Studies, Room L-602, 
National Science Foundation, Washington, D. C. 20550. 


Sincerely yours, 


B. Slaughter 
Director 


Enclosures 


MO-t-.2 (12-20-61) 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON.DOC 20550 


gp — nn tna January 21, 1981 


Dear Respondent: 


The National Science Foundation requests your company's 
participation in the 1981 Survey of Industrial Research 
and Development. 


The information provided by this survey is needed to evaluate 
this country's scientific research effort and to formulate 
effective public policies designed to promote and strengthen 
industry's role in scient: fic and technological innovation. 
In addition, we have found that individual companies use the 
aggregate data from this questionnaire in assessing and 
planning their own research and development programs. 


The data obtained from the survey are collected and compiled 
by the U.S. Bureau of the Census for the National Science 
Foundation. Inquiries regarding the survey should be 
directed to the U.S. Department of Commerce, Bureau of the 
Census, Washington, D.C. 20233. 


Your participation in this survey is greatly appreciated. The 
Foundation will be pleased to send your firm a copy of the 
published report. Requests should be sent to Dr. Charles F. Falk, 
Director, Division of Science Resources Studies, Room L-602, 
National Science Foundation, Washington, D.C. 20550. 


Director 


Enclosure 


RD-1-L1 (1981) i¥n UNITED STATES DEPARTMENT OF COMMERCE 
(12-17-81) \ y Cepane of o> Canes 


OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


We ere enciosing your report form and file copy for the "Survey of industriel Research end 
Development During 1961" (RD-1). We “re also enciosing en Instruction menus! fo essist you In 
completing the report end ea letter tvom the National Sclence Foundation, which sponsors this 
survey, describing the Importance of the survey results. 


We ere aiterna\iag between @ “long” and a “short* form every other yeer to alnialze respondent 
reporting burden, The "long" version is being used for 1961. The report form Is besiceal ly 
unchanged from the 1979 version (the previous yeer e long form wes used); however, for further 
clarification, the definitions for items 14A, 148, end 16A have been modified in the Instruction 
menue . 


Pieese read the instruction manual carefully, since It provides guidelines for reporting. if Is 
recognized that book records for perticier items may not be maintained. in such cases, cereiully 
prepared estimates ere ecceptabie. 


This report is authorized by lew (title 15, United States Code). items 2A and 28 end colums 
2 and 4 of item X are part of the besic statistical progres of the Bureau of t*« Census tor 
manutecturing companies, end reporting of these Items Is mendstory. Response to the remeinder 
of the Inquiries is voluntary; however, your cooperation is needed to make the results of the 
survey comprehensive and eccurete, By section 9 of the same iew (titie 15), your report to the 
Census Bureau is confidential. if will be seen only by sworn Census Bureau employees end used 
only for stetistice!l purposes. The lew eiso provides thet coples retained in your files ere 
Immune from iega! process. 


Requests for coples of the resulting publication or any questions concerning the survey should 
be directed to Specis! Projects Branch, industry Division, Buresu of the Census, telephone 

(301) 763-5598, We appreciete your pest cooperation in this importent survey and took forwers 
to your continued perticipation,. 


Sincerely, 


RD-1A-L1 (1981) 
(12-17-81) 


The Gureeu of the Census conducts en ennue!l “Survey of industrie! Research end Develcpaent® 
survey wider sponsorship of the Nationa! Science Foundstion, These asesures of reseerch and 
development expenditures by industry ere laportent in enelyzing end forecesting long-tere 
econcaic grovth, Investigating productivity determinants, formulsting tex policy recommendetions, 
end compering individue!l research performance egeinst industry everages. Once every 5 yeers 8 
new sample of firms is selected to rotete respondent reporting burden end fo ensure en eccurete 
representation of el! the firms. 


We heve selected your fire for our 1961 survey penel. We heve enclosed copies of Fore AD-1A, 
"Survey of industria! Research and Development During 1981,"° end = letter from the Netione! 
Science Foundetion which emphasizes the survey's laportence. The 1981 report on Fore RD-1A 
should cover your entire domestic company. 


This report is euthorized by lew (titie 15, United Stetes Code). item 2 and colums |! and 5 of 
item 3B are pert of the besic stetistice! progres of the Bureeu of the Census for asnufecturing 
compenies, end reporting of these items is aandetory. Response to the remsinder of the 
inquiries is voluntery; however, your cooperetion is needed to aake the results of the survey 
comprehensive and eccurste, Sy section 9 of the same few (titie 13), your report to the Census 
Gureeu is confidential. if will be seen only by sworn Census Burceu employees and used only 
fer stetistice! purposes. The lew siso provides thet copies retained in your files ere lauune 
from tegel process, 

We thenk you for your cocperstion in *!:: © 'e Requests for coples of the resulting pudii- 
cation or eny questions concerning 1° «°° + # wld be directed to Specie! Projects Grench, 
tadustry Division, Gureeu or the Caw: ‘+ spte@ (301) 763-9998. 


Stecerel y, 


four anon 
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SURVEY OF RESEARCH AND DEVFLOPMENT IN INDUSTRY - HOW THE DATA ARE USED 


The data provided by companies are the sole source of industrial R&D information 
that enable the National Science Foundation (NSF) to carry out its Congressional 
mandate to provide Congress and the Administration with information on the Nation's 
science and technology resources. The industrial R&D data series is a primary 
resource in estimating, monitoring, and forecasting national R&D efforts. The 
importance of the industrial R&D survey data to governmental and other users {fs 
illustrated by the following examples: 


-- The U.S. Office of Management and Budoet (OMB), in assisting the President 
in the preparation of the budget, takes into consideration recent trends 
in company-funded R&D expenditures when developing budget proposals for 
Federal funding of research and development. 


-- The U.S. Treasury Department used the industry survey data in the development 
of tax policy relating to research and development. 


-- Corporate R&D planners use R&D/net sales ratios developed from industry sur- 
vey data in their strategic planning activities to assess proposed R&D budget 
levels for both current and potential product lines. 


-- Recently, the Joint Economic Committee of Congress used the historical R&D 
data series in its analysis of the impact of Federal regulations on 
industrial research and development. 


-- The information is used by multinational firms to compare their own company's 
performance with industry totals and to examine comparable data on the 
United States’ and other countries’ R&D activities. Industry data are trans- 
mitted to international organizations, such as the Oroanization for Economic 
Co-operation and Development (OECD), which maintain historical data for 
member countries. 


-- Trade associations use the data in special analyses of their industries’ 
activities and frequently reproduce selected data in their publications. 
They often request data to respond to specific inquiries from their members. 


-- University researchers are using the data to examine such questions as: how 
and why does the contribution of research and development to the growth of 
productivity differ between individual industries, and how does one industry 
benefit from the research and development performed by another. 


-- Numerous requests for data come from the news media. Most recently, the 
data have appeared in articles discussing the impact of the tax law changes 
on industrial R&D activities. 


-- A special Presidential advisory committee discussed with NSF staff the 
relationship between trends in industrial R&D spending and rational goals 
such as health, defense, energy, etc. 


The above examples represent only a small sample of the more than 500 direc¢ 
requests for industrial R&D information received by NSF and the U.S. Census Bureau 


staff during 1981. In addition, NSF publications ia this field are valuable 
sources of information for researchers. 


January 1982 
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GENERAL 


information About Reporting: Additional Forms — 
Reporting on this form may require that companies 
resort to the use of estimates in answering some of the 
questions. We are satisfied, however, that the compara- 
bility of data among companies with research and 
development programs is sufficient to develop meaningful 
totals and measures of changes from year to year. 


If you require additional copies of the form, write to the 
Bureau of the Census, 1201 East Tenth Street, Jefferson- 
ville, Indiana 47132. If you have any questions regarding 
reporting on this form, write to the Brireau of the Census, 
ATTN: Industry Division, Washington, D.C. 20233, or 
call Area Code (301) 763--5598. 


Companies Reporting in Survey for the First Time — 
Companies not reporting in the 1980 survey shouid fill in 
the figures for both years. If the company had no 
expenditures for research and development, complete 
only “Item 2.” Enter “No R&D” in the space for remarks 
on page 2 of the foim, sign and return the form. 


Figures for Earlier Years are Preposted on the Form — 
If your company reported on form RD-1 for 1980 certain 
figures from that form have been copied to the present 
form. Please describe in the ‘‘Remarks”’ section (page 3 
of the form) the reasons for any substantial increases or 
decreases in the 1981 figures entered on this form when 
compared to corresponding 1980 figures. Examples of 
such reasons are new government contracts, acquisitions, 
and disposals, revised accounting method, etc. If you 
acquired or disposed of a unit performing an important 
amount of research and development during the 2-year 
period, please identify the unit in remarks, and give the 
total amount of research and development accounted 
for by such unit. 


Revision of Earlier Year Figures — The 1980 figures 
should be revised if necessary to assure comparability 
with 1981 data. Please explain in remarks, any signifi- 
cant change in the 1980 figures. If your company did not 
report for 1980, fill in the figures for both years; however 
make no entry for items which were not on the original 
1980 report form (dark shaded). 


Report for Your Entire Company — Research and 
development activities for your entire domestic company 
should be reported, including a!! subsidiaries and divisions 
of the company. If you desire to have subsidiaries report 
separately, please write to the Bureau of the Census and 
list your subsidiaries. 


Period Covered by Report — The figures reported should 
cover the calendar year if at al! possible. However, fiscal 
year data are acceptable for all items except employment, 
provided your fiscal year ends between September and 
March. Please report employment figures (item 2B and 4) 
for the period identified in each of the items mentioned. 


Geographic Area Covered — The data are intended to 
relate to business firms in the fields of manufacturing, 
minerals, and other economic areas which operate one or 
more establishments in one or more of the 50 States or 
the District of Columbia. 


P Section | - GENERAL COMPANY DATA 


Ditem 2 — Sales and Employment for Company — In 
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item 2A, report the net sales and receipts of this company 
and its subsidiaries to customers outside the company. 
(Exclude domestic intra-company transfers and sales by 
foreign subsidiaries, however, include transfers to such 
foreign subsidiaries; and export sales to foreign com- 
panies.) The reported figures should represent value f.o.b. 
plant after discounts and allowances and should not 
include freight charges: excise taxes should be excluded. 
In item 2B report the number of persons employed at the 
company in all activities in the 50 States or the District 
of Columbia during the pay period which includes the 
12th of March 1980 and 1981. This figure would be the 
same as that shown by the company in item 1 of Treasury 
Form 941, if the company filed one form 941 for the 
entire company. 


DEFINITION OF RESEARCH AND DEVELOPMENT 
Research and development includes basic and applied 
research in the sciences and in engineering, and desig: 
and development of prototype products and processes. 
For the purposes of this questionnaire, research and 
development includes activities carried on by persons 
trained, either formally or by experience, in the physical 
sciences including related engineering, and the biological 
sciences including medicine but excluding psychology, 
if the purpose of such activity is to do one or more of 
the following things: 


1. Pursue a planned search for new knowledge, whether or 
not the search has reference to a specific application. 


2. Apply existing knowledge to problems involved in the 
creation of a new product or process, including work 
required to evaluate possible uses. 


3. Appiy existing knowledge to problems involved ii, e 
improvement of a present product or process. 


Research and development includes the activities 
described above whether assigned to separate research and 
development organizational units of the company or 
carried on by company laboratories and technical groups 
not part of a research and development organization. We 
recognize that the reporting activities of such latter groups 
will require the use of estimates for some of the questions. 
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Activities to be Excluded From Research and Develop- 
ment — Research and development for purposes of this 
survey does not include quality control, routine oroduct 
testing, market research, sales promotion, sales service, 
research in the social sciences or psychology, or otner 
nontechnological activities or technical services. 


More specifically, exclude from research and development 
such nontechnological activities as market research, 
including statistical surveys of product acceptance, 
estimates of market size, and studies of channels of distri- 
bution; and market development, including the sale of 
either old or new products to obtain acceptance of them 
in new outlets; economic research and other research in 
the social sciences; and legal work in connection with 
patent applications and litigation, and the sale or licensing 
of patents. 


Also exclude from research and development such techni- 
cal services as: quality and quantity contro! tests and 
analyses, trcubleshooting in connection with breakdowns 
in full-scale production, including related analytical work; 
technical plant sanitation control; work required for 
minor adaptations of a specific product to meet the 
requirements of a specific customer, including installation 
and servicing in a customer's plant; engineering and other 
technical service furnished in accordance with agreements 
to licensees outside the company; aid furnished by the 
research and development organization to manufacturing 
divisions to enable them to operate in accordance with 
previously determined formulas, standard practice instruc- 
tions, or finished product specifications; aid furnished to 
develop advertising programs and to promote or 
demonstrate new products or processes, including the cost 
of material furnished for trial or demonstration; assistance 
in preparation of speeches and publications for persons 
not engaged in research and development; and experi- 
mental work performed at the request of the patent 
division to provide information needed during the 
prosecution of a patent litigation. 


Section 11 — RESEARCH AND DEVELOPMENT PER- 
FORMED WITHIN THE COMPANY IN THE UNITED 
STATES 


Ditem 4 — Research and Development Scientists and 
Engineers — Scientists and engineers for this survey are 
defined as all persons engaged in scientific or engineering 
work at a level which requires a knowledge of physical or 
life sciences or engineering or mathematics, equivalent at 
least to that acquired through completion of a four-year 
college course with a major in these fieids, regardless of 
whether they held a college degree in the field. 


As in the past, the figure on R&D scientists and engineers 
will be obtained primarily from two sources: 


1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory so long as the scientists and engineers of 
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the unit are assigned to research and deveiopment on a 
full-time basis (i.e., no more than 5 percent of their time 
is spent on nonresearch and development). For example, 
for company laboratories performing only research and 
development, report the number of scientists and 
engineers on the rolis in January. For other units, use 
source 2. 


2. Figures on the proportion of total work time of scien- 
tists and engineers that is devoted to research and 
development. For example, if the engineering department 
of a manufacutring plant had 60 scientists and engineers 
in January 1981 and one-fourth of the scientists’ and 
engineers’ time during that month was charged to research 
and development piojects, the figure for the number of 
research and development scientists and engineers 
included for that unit would be 15. 


Separate figures are requested on the number of scientists 
and engineers working on Federal and company and other 
researcn and development projects. Where research and 
development work for the Government and for the com- 
pany is performed by the same group of scientists and 
engineers, it will be necessary to distribute the total 
number of such scientists and engineers according to the 
program, Federal or company, for which the research and 
development work was performed; i.e., to use the propor- 
tion of the total work time of research and development 
scientists and engineers that is devoted to Federal and 
company research and development programs, in order to 
distribute the total reported in item 4C. The resulting 
figures should be reported io the nearest work-year, in 
order to present a reasonable division of time assigned to 
Federal and company and other research and development 
programs. 


Please divide the requested figures into the related cost 
figures and check the resulting cost figure of research and 
development per scientist and engineer for reasonableness. 


Cost or Receipts for Research and Development Per- 
formed Within the Company by Major Type and Source 
of Funds — Include all costs incurred to support research 
and development, exclusive of capital expenditures, but 
including depreciation and overhead. If you perform 
research and development for others on contract, include 
the total charged for the work performed, including 
profit. 


The relevant costs usually include but are not limited to 
the elements listed below: 


1. Wages, salaries, and related costs. Material and supplies 
consumed (or purchased, if consumption figures are noi 
available); utilities, such as telephone, telegraph, 
electricity, water, gas, and fuel; books and periodicals; 
travel and entertainment costs and professional dues. 


PSection If — RESEARCH AND DEVELOPMENT PER- 
FORMED WITHIN THE COMPANY, IN THE UNITED 
STATES — Continued 


2. Property taxes and other taxes (except income taxes) 
incurred on account of the research and developr-ent 
Organization or on the facilities which the research and 
development organization uses. Insurance expense. 
Maintenance and repair, including the maintenance of 
buildings and grounds, depreciation on buildings, equip- 
ment, and vehicles; or rentals, if any facilities are leased. 


3. Company overhead. Estimate a fair share of the cost of 
any functions which support research and development 
activities. The basis and method of estimating overhead 
costs will depend upon company practice. The important 
point is to be sure that all companies include an allowance 
for overhead. Items normally covered in overhead include 
the following: 


Personnel, including personnel, medical and safety depart- 


ments, and employee or industrial relations department; 
(Treasurer's office); 


accounting control and fiscal 
procurement and _ inventory, includiny purchasing, 
receiving, inspection, storage, transportation, control, and 


issue Of materials and supplies; other services, including 


legal, public relations, shopwork, analytical work, plant 
protection, rearrangement of facilities, drafting, printing, 
duplicating, transportation of material and personnel, 
maintenance of motor vehicles, messenger service, steno- 
graphic service, and photography; salaries and related 
costs of research executives not on the payroll of the 
research and development organization. 


Do not net your research and development expenditures 
by the amount of royalties received from either non- 
company organizations or company units; or the credits 
received for research and development work charged or 
“sold” to other departments or divisions of reporting 
company or to outside organizations. 


Types of Expense to be Excluded From Research and 
Development Costs — Exclude from the cost of research 
and development performed within the company the cost 
of research and development carried on for the company 
by noncompany research and deveiopment organizations 
of any kind; or fellowships, grants, and gifts to promote 
research and development or the study of the sciences and 
enginecring. That part of company-held research and 
development contracts subcontracied to research and 
development organizations outside reporting company. 
All work that was done for your laboratories and other 
technical units by noncompany organizations which are 
not research and development organizations (for example, 
model construction by a noncompany model shop) is to 
be considered as a purchase of equipment, material, or 
supplies for the company research organization rather 
than as subcontracted research and development. 
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Also exclude capital expenditures, royalties paid, patent 
expense, income taxes, or interest. Income from sale of 
products manufactured in the research and development 
organization if these were sold to bona fide customers. 


Ditem 5 — Research and Development Performed Within 


the Company by Type and by Source of Funds 


This item provides separate columns tor reporting in 1981 
the costs of research and development in Federal 
contracts and subcontracts, and Company and Other 
research and development by the three types; basic, 
applied, and development. Definitions of “Federal,” 
and of “Company and Other” are provided below, after 
the definitions of types and methods for estimating the 
breakdowns by type. 


Types of Research — Breakdown the total reported in 
item 5 into the categories shown below: 


Item 5A — Basic Research — Include the cost of research 
projects which represent original investigation for the 
advancement of scientific knowledge and which do not 
have specific commercial objectives, although they may 
be in the fields of present or potential interest to the 
reporting company. 


item 5B1 — Applied Research — Inciude the cost of 
research projects which represent investigation directed 
to discovery of new scientific knowledge and which 
have specific commercial objectives with respect to 
either products or orocesses. Note that this definition of 
applied research differs from the definition of basic 
research chiefly in terms of the objectives of the 
reporting company. 


item 5B2 — Development — Include the cost of projects 
which represent technical activity concerned with non- 
routine problems which are encountered in translating 
research findings or other general scientific knowledge 
into products or processes. Do not include routine 
technical services to customers or other items excluded 
from definition of research-development above. 


Methods of Estimating Research and Development 
Expenditures by Tyne — Many of the companies in this 
survey have accounts they believe substantially meet the 
definitions used in this survey for basic research, applied 
research, and development. In most cases, Companies 
have found it possible to allocate their own accounts to 
these categories. 


If your company does not keep records that meet or can 
be allocated to these specific categories, there are two 
principal ways to reduce the task of providing the data 
requested. 


1. Isolate the projects tnat clearly fall in the development 


categery. If your company fabricates products, such 
development activity will include the design, construction, 
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and testing of prototypes and models. Some defense 
contracts typically call for several test models. If your 
company’s research and development frequently involves 
the development of a “process” as in chemicals and 
petroleum, such development activity would include 
operations beyond the bench scale, primarily the design 
and operations of pilot plants or semiworks. 


2. Isolate the organizational units which have research 
and development activities that can be readily classified. 
If a company has two or more laboratories, the expendi- 
tures of some of these laboratories may be all classified in 
one or another type of research and development on the 
basis of the function assigned to the laboratory. There are 
laboratories assigned only development type work. There 
are others engaged only in applied or basic research. If 
research and development work is done in production 
units as well as in various laboratories, the research and 
development work in the prcduction units will generally 
be of a development type. 


The separate classification of clearly identified develop- 
ment operations, particularly in the industries producing 
expensive prototypes, will greatly reduce the valance to 
be distributed. The distribution wi!! have to be estimated 
on the basis of a review of individual projects or on the 
basis of other summaries of the work. Please use the 
definitions for basic, applied, and development, as given 
above. If, despite these instructions, you feel that you are 
unable to distribute your research and development 
expenditures into groupings approximating the categories 
requested, please write to the Bureau of the Census 
describing your accounts and indicating your special 
problems. The Bureau may be able to make or obtain 
some suggestions that will be helpful in completing the 
report form. 


Types of Activity Included in Development — The design 
and operation of pilot plants or semi-works plants so long 
as the principal purposes are to obtain experience and to 
compile engineering and other data to be used in evaluat- 
ing hypotheses, in writing product formulas or in 
establishing finished product specifications, in designing 
special equipment and structures required by a process, 
and in preparing operating instructions or manuals. The 
engineering activity required to advance the design of a 
product or a process to the point where it meets specific 
functional and economic requirements and can be turned 
over to manufacturing units. The design, construction, 
and testing of preproduction prototypes and models and 
“engineering follow-through” in the early production 
phase is included. 


The development of designs for special manufacturing 
equipment and tools is included but toolmaking and 
tool tryout are not included. The preparation of reports, 
drawings, formulas, specifications, siendard practice 
instructions or operating manuals, and other media for 
transmitting to operating units information obtained 
from the above activities is included. However, the 
production of detailed construction drawings or manu- 
facturing blueprints is not included. The question, 


“When does development end and production begin?” 
is often asked. If the primary objective is to make further 
improvements on the products or process, then the work 
comes within the definition of research and development. 
lf, on the other hand, the product or process is sub- 
stantially “‘set,"” and the primary objective is to develop 
markets or to do preproduction planning, or to get the 
production process going smoothly, then the work is no 
longer research and development. 


Source of Funds — A separate column in item 5 is pro- 
vided for each of the following: 


item 5, Column 2 — Federal — Include the cost of work 
done on research and development contracts or sub- 
contracts, and research and development portions of 
procurement contracts and subcontracts during the year. 


Do not include here, or elsewhere in the report, research 
and development contracts and the portions of procure- 
ment contracts that you subcontracted to other research 
and development organizations. To do so would cause 
duplication in the statistical totals derived from these 
reports. 


item 5, Column 3 — Company and Other — include the 
cost of all company-sponsored research and development 
performed within the company. (Report company- 
sponsored research and development performed outside 
the company in item 12.) Research and development is 
performed by a few manufacturing companies for others 
than the Federal Government. Such research and develop- 
ment should be included in this column. 


In item 5E, report the expected or estimated cost of 
company-sponsored research and development that will 
be performed within the company during 1982. 


D item 6 — Cost of Research and Development by Principal 
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Federal Agency. Distribute the Cost of Federal Research 
and Development Work (item 5c, column 2 of 
form RD-1) by Federal Agency — Companies reporting 
Federal research and development are asked to provide 
separate figures for the four categories of Federal 
agencies: Department of Defense, National Aeronautics 
and Space Administration, Department of Energy, and 
all other Federal agencies. In general, most companies 
performing large amounts of research and development 
for the Government will have one or more separate 
organizational units charged with responsibility for most 
Federal coniracts. Reporting of the requested data has 
been simplified for some companies by using the data 
available from the accounts of such units as the basis for 
the overall company figures on the number of scientists 
and engineers and the costs of Federal programs. For 
example, if 80 percent of the work for Federal agencies 
is performed by units with separate accounts, it should 
be reasonable to estimate the company totals on the 
basis of such figures rather than make special tabulations 
or separate estimates for each of the company units that 
may be doing some work on government research and 
development. 
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Ditem 7 — Cost or Contract Value of Research and 
Development Performed Within the Company by Major 
Type or Expense — The type of information requested 
here will be available for separate research and develop- 
ment organizational units or for companies with separate 
research and development accounts. It is not requested 
that special analyses be made of cost records where 
research and development and other functions are com- 
bined and if existing records do not yield estimates for 
this item, the item need not be completed. However, if 
most research and development is performed in units 
where summaries are regularly prepared by element of 
cost it should be possible to base the breakdown of 
research and development costs upon the records of 
such establishments. 


For wages and salaries report the gross earnings paid in 
calendar year 1981 to employees engaged in research and 
development, including dismissai pay, paid bonuses, 
vacation and sick-leave pay, and compensation in kind, 
and prior to such deductions as employees’ Social 
Security contributions, withholding taxes, group 
insurance, and savings bonds. {You should follow the 
definition of salaries and wages that is used for calculating 
the withholding tax.) Include salaries of officers in the 
research establishment(s). If a corporation; exclude 
payments to proprietor or partners, if an unincorporated 
concern. Exclude payments to members of armed forces 
and pensioners carried on your active payroll. (Scientists 
and engineers are defined on page 3, item 4.) 


For materials and supplies, report the delivered cost for all 
purchased materials consumed, whether received from 
other companies, withdrawn from inventory, or rece'ved 
from other establishments of this company. 


Item 7B -- Materials and Supplies, and Item 7C — Other 
Costs may be combined if a separate figure cannot be 
obtained or reasonably estimated from present accounts. 


Ditem 8 — Fields of Basic Research — The following 
definitions are supplied for fields included in the item: 


Engineering — Includes aeronautical, astronautical, 
chemical, civil, electrical, and mechanical engineering, and 
metallurgy and materials. 


Geological sciences — Includes geodesy, hydrology, geo- 
chemistry, seismology, soil sciences, etc. 


Atmospheric sciences — Includes aeronomy, weather 
modification meteoroiogy, etc 


Biological sciences — All sciences, other than clinical 
medical sciences, which deal with life processes, including 
plant and animal sciences, bacteriology, pathology, 
microbiology, pharmacology, etc. 


Clinical medical sciences — Al! sciences concerned with 
the use of scientific knowledge for the identification, 
treatment, and cure of disease. Includes internal medi- 
cine, neurology, preventive medicine and public health, 
psychiatry, dentistry, pharmacy, etc. 


Other sciences — To be used for multidisciplinary and 
interdisciplinary projects which cannot be classified 
within one of the above primary fields of science. 


Ditem 9 — Applied Research and Development by Product 
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Group — Enter both Federal and total costs of Applied 
Research and Development by product group. Costs 
should be entered in the field or product group in which 
the research and development project was actually carried 
on regardiess of the classification of the field of manu- 
facturing in which the results are to be used. For 
example, research on an electrical component for a farm 
machine should be reported as research on electrical 
machinery. Aljlse, research on refractory bricks to be used 
by the steel industry should be reported as research on 
stone, clay, glass, and concrete products rather than 
primary ferrous metals, whether performed in the steel 
industry or the stone, clay, glass, and cencrete industry. 


Research and development work on an automotive head 
lamp would be classified in group 25, regardless of 
whether performed by an automotive or electrical com- 
pany. Fields of Applied Research and Development are 
listed below. For those companies familiar with the 
Standard Industrial Classification, the 1972 SIC number 
or numbers are given after each title. Note, hcwever, that 
the SIC definition here applies to the field of research and 
development effort, and not necessarily to the field in 
which your company’s manufacturing output is classified. 


Product Group 

1. Atomic Energy Devices — Applied Research and 
Development on atomic energy devices should be 
included with research and development as classified 
in the categories listed on lines 2-33. Examples of 
the fields of research and development activities on 
atomic energy devices and the product groups in 
which such activities should be reported are as 


follows: 
Product 
Activity Group 
No. 

Radioactive isotopes and other 

radiation sources...............2.08. 4 
Partially fabricated reactor fuel elemer:t 

materials and control rods............. 12 
Nuclear reactors .............202200- ‘ 


Reactor components and equipment....... 
Core structurals (barrels, cans, boxes, 
SS 
Heat exchangers and condensers.......... 
Valves. 2 ee ee eee 
Complete reactor fuel elements and 
control rods for use in: 


ian 


Propulsion... ........0 020 eee 

Power plants... ...........20000-% 

Other... 2... ee ee J 
Atomic waste casks... ...........006- 
Fuel handling equipnient .............. ‘ 


Control rod drive mechanism and 
components for: 
Power plants ............500006- 
Propulsion... .........0 00008 eee 


20 
Other .........00. 0.0.00 cee eee 4 


Accessory instrumentation for reactor control 22 
Atom smashers (particle accelerators) ...... 24 
Hot laboratory equipment . . 
Special instrumentation ............... 
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10. 


11. 


12. 


13. 


14. 


Foods and Kindred Products (SIC 20) — Foods and 
beverages for human consumption and certain related 
products, such as vegetable and animal fats and oils, 
prepared feeds for animals and fowls. 


. Texte Mill Products (SIC 22) — Mill preparation of 


fibers and mill manufacture of yarn, thread, braids, 
twine, and cordage; manufacture of broad and narrow 
woven fabric, knit fabric, carpets and rugs from yarn; 
dyeing and finishing fiber, yarn, and knit apparel; 
coating, waterproofing, or otherwise treating fabric; 
the integrated manufacture of knit apparel; and other 
finished articles from yarn; the manufacture of felt 
goods, lace goods, bonded fiber fabrics, and miscel- 
laneous textiles. 


. Basic Industrial Inorganic and Organic Chemicals 


(SIC 281 and 286) — Includes radioactive isotopes 
and other radiation sources. 


. Plastics Materials and Synthetic Resins, Synthetic 


Rubber, Synthetic and Other Manmade Fibers Except 
Glass (SIC 282) — Exclude glass. 


. Drugs (SIC 283) — Medicinal chemicals, biological 


and __ botanical 
preparations. 


products, and pharmaceutical 


. Agricultural Chemicals (SIC 287) — Fertilizers, agri- 


cultural pesticides, and other agricultural chemicals. 


. All Other Chemicals (balance of SIC 28) — Explo- 


sives, soaps, glycerins, detergents and cleaning 
preparations, paints ind varnishes, toilet preparations, 
and miscellaneous chemical products. 


. Petroleum Refining and Extraction, and Natural Gas 


(SIC 13 and 29) — Exclude geological and geo- 
physical exploration activities. 


Rubber and Miscellaneous Plastics Products 
(SIC 30) — Fabricated rubber such as industrial 
and mechanical rubber goods and _ fabricated 
plastics products. 


Stone, Clay, Glass, and Concrete Products (SIC 32) — 
Ceramics, glass, clay products, abrasives and asbestos 
products, cement, stone products, concrete products, 
and other nonmetallic mineral products. 


Primary Ferrous Products (SIC 331, 332, 3462, and 
3399) — Froducts of blast furnaces, steel works, 
rolling and finishing mills, iron and steel castings and 
forgings. Includes partially fabricated reactor fuel 
element materials and control rods. 


Primary and Secondary Nomferrous Metals (balance 
of SIC 33 and 3463) — Primary and secondary 
smelting and refining of nonferrous metals; rolled, 
drawn, and extruded nonferrous metal products, 
castings and forgings. 


Fabricated Metal Products (SIC 34 except 3462, 
3463, and 348) — Tinware, hand tools, nonelectric 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


heating apparatus, fabricated structural metal 
products, metal stampings, fabricated wire products, 
etc. Includes: nuclear reactors; reactor components 
and equipment; core structurals (barrels; cans, boxes, 
plates, etc.); heat exchangers and condensers: valves; 
complete reactor fuel elements and control rods for 
use in: propulsions, power plants, and other systems; 
atomic waste casks. 


Engines and Turbines (SIC 351) — Steam engines, 
steam, gas and hydraulic turbines, diesel and other 
internal combustion engines, n.e.c. 


Farm and Garden Machinery and Equipment 
(SIC 352} — Farm machinery, including tractors for 
farm use. 


Construction, Mining, and Material Handling 
Machinery and Equipment (SIC 353) — Construc- 
tion, mining, and oil field machinery and equipment, 
elevators, conveyors, hoists, industrial trucks, 
tractors, trailers, and stackers. 


Metalworking Machinery and Equipment (SIC 354) — 
Machine tools, dies, machine too! accessories, rolling 
mill machinery, power driven hand tools, wire fabri- 
Cating machinery and equipment, and automobile 
maintenance machinery and equipment. 


Office, Computing, and Accounting Machines 
(SIC 357) — Typewriters; electronic computing 
equipment; calculating and accounting machines; 
scales and balances (except laboratory); and other 
computing and office machines. 


Other Machinery, Except Electrical (balance of 
SIC 35) — Special industrial machinery, except 
metalworking, such as food products machinery, 
textile and paper industries machinery, general 
industrial machinery and equipment, and miscel- 
laneous machinery except electrical. Includes atomic 
fuel handling equipment; control rod drive 
mechanism and components for: power plant, 
propulsions; pressurizers, Components and auxiliary 
equipment; pumps. 


Electric Transmission and Distribution Equipment 
(SIC 361 and 3825) — Electric measuring instruments 
and test equipment, power, distribution and specialty 
transformers, switchgear and —e trans- 
formers, etc. 


Electrical Industrial Apparatus (SIC 362) — Electric 
motors and generators, motor starters and controls, 
welding apparatus, carbon and graphite brushes, 
electrodes, capacitors, condensors, and rectifiers. 
Includes accessory instrumentation for reactor 
control. 


Radio and Television Receiving Sets, Except Com- 
munication Types (SIC 365) — Radio and television 
receiving sets, except communication types and 
phonograph records. 
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Product Group — Continued 


24. Electronic Components and Accessories, Communi- 
cations Equipment (SIC 366-67) — Electron tubes, 
cathode ray tubes, resistors-capacitors, transformers 
and other components for electronic and products, 
solid state electronic devices, and telephone and 
telegraph apparatus. Also includes electronic 
guidance <vuntrol subassemblies, radar and radio 
equipment, and electronic sighting devices. Includes 
atom smashers (particle accelerators). 


25. Other Electrical Machinery Equipment and Supplies 
(balance of SIC 36) — Household appliances, electric 
lighting and wiring equipment, and miscellaneous 
electrical machinery equipment and supplies. 


26. Missiles (SIC 376) — Including frames or structures, 
launching and handling support equipment and work 
on the missile system as a whole. Electronic guidance 
control subassemblies and radar should be included in 
group 24 above. Rocket motors should be included 


in group 28 below. 


27. Space Vehicles (SIC 376) — Including frames or 
structures, launching and handling support equipment 
and work on the space vehicle as a whole. 


28. Aircraft and Parts (SIC 372) — Piloted and unpiloted 
aircraft and parts of all types, including engines 
and auxiliary equipment such as landing gear, deicing 
equipment, and other auxiliary equipment specifi- 
cally adopted for aircraft. Radar and radio equipment 
and electronic sighting devices should be included in 
group 24 above. Aeronautical instruments should be 
included in group 31 below. 


29. Motor Vehicles and Equipment (SIC 371) — Applied 
research and development related to motor vehicles, 
including automobiles, trucks, busses, and special 
purpose motor vehicles such as ambulances, fire 
engines, personnel carriers, amphibian motor vehicles, 
and truck and automobile trailers, and to motor 
vehicle equipment and parts (exclude batteries, tires, 
engine electrical equipment, etc.). 


30. Other Trausportation Equipment (balance of 
SIC 37) — Shipbuilding, boatbuilding, and repairing, 
railroad equipment, motorcycles, bicycles, and 
parts, etc. 


31. Measuring, Analyzing, and Control...g Instruments, 
Photographic, Medical and Optical Goods; Watches 
and Clocks (SIC 38 except 3825) — Engineering, 
laboratory, and scientific and research instruments, 
instruments for measuring, controlling, and indicating 
physical characteristics. Optical instruments and 
lenses, surgical, medical, and dental instruments; fire 
control apparatus; ophthalmic goods, photographic 
equipment; and watches, clocks, etc. Includes hot 
laboratory equipment, and special instrumentation. 


32. Ordnance, Except Missiles (SIC 348, 3795) — Arrtil- 
lery, small arms, ammunition, tanks, and parts, etc. 


Ditem 10 — Cost of Research and Development Performed 
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Within the Company, by State — List the States in which 
your research and development laboratories or facilities 
are located and report the cost of research and develop- 
ment for each State. It is not intenc-d that ‘iformation 
reported reflect individual assignments outside the home 
State of the particular research staff. As much as 10 per- 
cent of the total may, if desired, be reported as “Not 
distributed by State.” 


pDitem 11 — Research and Development by Functional 


Category 


Energy Research and Development — Include all R&D 
spending whose purpose is to increase energy resources 
or capabilities, including the development of energy 
equipment. Some R&D spending is for joint or multiple 
purposes. In these instances, estimate and report the 
portion of cost incurred due to the energy purpose. 
Energy R&D can include costs of R&D projects (both 
product and process) on exploration, extraction, transpor- 
tation, processing, storage, generation (including 
conversion), distribution, conservation, etc., of present, 
new, or improved forms of energy. Record energy R&D 
spending according to type of energy. 


Coal R&D activities are to be assignea into three sub- 
categories. “Synthetic fuels” includes programs designed 
to convert coal to gaseous and liquid products. “Mining” 
is composed of programs for developing equipment and 
techniques to improve the productivity and recovery rates 
of coal mining. 


“Conservation and utilization” includes R&D activities 
undertaken to reduce consumption either at the point of 
energy use or in the transmission, transportation, storage, 
and conversion of cnergy. Examples of such are R&D 
undertaken primarily to reduce fuel consumption 
in manufacturing, to improve the efficiency of transporta- 
tion of energy products, or to produce an end product 
which is more efficient in energy consumption. 


“All other energy’’ includes areas such as wind, waste, 
hydroelectric, etc. Also include in this category, (F), the 
development of energy equipment which cannot be 
readily classified in A to E. If the energy source is waste 
or any other area with pollution abatement aspects, 
consider carefully whether one of the purposes of the 
project is pollution abatement. 


In a limited number of cases, the separation of joint 
(multiple) costs which is encouraged in the preceding 
paragraph may not be feasible. In this circumstance, 
include total project cost if the primary purpose of a 
project is energy R&D; do not include any of project 
cost if the primary purpose of the project is other than 
energy R&D. 
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Pollution Abatement Research and Development 
Pollution abatement R&D spending for the purpose of 
reducing or eliminating the emission of pollutants. As 
used here, abatement includes prevention, treatment, or 
recycling; pcllution refers to the emission of pollutants to 
the outside of a firm’s (or household’s) property or 
activities. Do not include R&D spending to contribute to 
environmental aesthetics, to increase equipment durability 
in corrosive environments, to conserve energy (include as 
energy R&D) and natural resources, or to increase 
employee comfort, safety, and health. 


There can be two types of pollution abatement R&D 
spending. In some cases, the only purpose of the R&D 
spending is pollution abatement. Examples are spending 
On projects to improve or design alternatives to electro- 
static precipitators, wet scrubber systems, waste treatment 
systems, effluent monitoring devices, etc. *!n such cases, 
include the total expenditures on the R&D project. In 
other cases, pollution abatement is one of several 
purposes. Examples are spending on projects to improve 
Production processes or products and simultaneously 
reduce the emission of pollutants. Pollution abatement 
purposes could also be combined with other types of 
environmental control purposes such as energy conserva- 
tion or employee safety and health. In all these instances, 
estimate and report only the portion of cost incurred due 
to the pollution abatement purpose. 


In a limited number of cases, the separation of joint costs 
which is encouraged in the preceding paragraph may not 
be feasible. In this circumstance, do not include any of 
project cost unless the primary purpose of the project is 
pollution abatement. When the primary purpose is 
pollution abatement, include the total project cost in 
your answer. 


Do not include any of project cost as being for pollution 
abatement if expected pollution abatement benefits are 
incidental. Incidental benefits are those obtained at no 
extra cost. 


Show R&D spending according to the form of pollution 
being abated. For example, “air” has three subcategories, 
automotive emissions, electric power plant emissions, and 
all other, are included under “air.” Automotive emissions 
includes all R&D efforts undertaken to reduce exhaust 
emissions from automobiles. Electric power plant 
emissions includes efforts directed toward reducing 
airborne emissions from electric power plants. All other 
includes efforts directed at removing sulfer oxide, 
nitrogen oxides and particulates, and other fossil-fuel 
pollutants from the atmosphere. Water should include 
R&D spending on water recirculation or thermal pollution 
abatement. R&D spending on waste compacting devices 
should be included under “solid waste,” and R&D 
spending on noise and radiation pollution abatement 
should be included under “other.” 


Section I!l — RESEARCH AND DEVELC PMENT PER- 


FORMED OUTSIDE THE COMPANY —- (R&D not 
included in item 5) 


Ditem 12 — Total Company Funds Spent for Research and 


Development Activities Performed Outside the Company 
Within the United States — Report the amount of com- 
pany funds spent for research and development performed 
outside of the company within the United States. This 
item includes contracts to outside organizations, but 
specifically excludes subcontracting of Federal Govern- 
ment or other company contracts. 


Ditem 13 — Total Company Funds Spent for Research and 


Development Activities Performed by Foreign Affiliates 
Outside the United States — Report the amount of 
research and development financed by the U.S. parent or 
its foreign affiliates performed in R&D laboratories, 
branch plants, divisions, and subsidiaries located outside 
the United States. 


This item excludes R&D activities performed in foreign 
affiliates financed by foreign governments or other 
Outside organizations. 


NOTE: Foreign affiliates are those outside the 50 States 
or the District of Columbia. 


Section IV — RESEARCH AND DEVELOPMENT DIS- 
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TRIBUTION BY SPECIAL CATEGORIES 


Ditem 14 — Product Versus Process Applied Research 


and Development — Allocate the total applied research 
and development dollar figures of item 5B3, columns 2 
and 3 (“FEDERAL” AND “COMPANY”) to either 
product or process research and development, items A 
and B below. If you are unsure whether the research 
and development is for a process or a product, refer to 
the definitions for each item below. If the expenditures 
are unclassifiable as product or process, enter the cost of 
such research in the unclassifiable, item C. Include in 
your allocation to product, process, or unclassifiable 
categories any company overhead associated with the 
applied research and development that was included in 
the dollar figures of item 5B3 


item A — Product Applied Research and Development 
Costs — Costs for applied research and development 
oriented towards goods that have the potential for sale 
to the public or to other firms. If the research and 
development cost is for your own “process” (see item 
B), but clearly involves making a product feasible, or 
is an integral part of product modification, rather than 
affecting the efficiency with which it is made (e.g., the 
scale-up of a chemical compound or the development 
of a completely new manufacturing technology), then 
it should be classified as a product research and devel- 
opment cost. 


BEST COPY AVAILABLE 


PSection 1V — RESEARCH AND DEVELOPMENT DIS- 
TRIBUTION BY SPECIAL CATEGORIES — Continued 


Item B — Process Applied Research and Development 
Costs — Costs for applied research and development 
devoted to reducing costs or increasing output by improve- 
ments in the manufacturing process. 


item C — Unclassifiable Applied Research and Develop- 
ment Costs — Applied research and development costs 
which you are not able to classify as product or process, 
based upon the above definitions. 


Company overhead costs included in item 5B3 and related 
to projects which can be classified by product or process 
should be included in items A and B below and NOT in 
item C. 


item D — Total — Add together the totals for items A, B, 
and C for each year separately and enter amounts in the 
appropriate columns. 


Ditem 15 — Total Company Funds Expended on Govern- 
ment Regulations — Allocate total company funds 
(exclude Federa!) spent for research and development 
activities performed to meet the present regulations of the 
Federai agencies listed and which woulii not have been 
performed in the absence of these regulations. 


Include expenditures to meet government regulations 
which have been established but which have a future 
compliance date. Exclude expenditures to meet antici- 
pated government regulations. 


Ditem 16 — Long Versus Short-Term: Research and 
Development Costs — Allocate the total R&D dollar 
figures of item 5C columns 2 and 3 (‘FEDERAL” and 
“COMPANY”), based on the actual or estimated future 
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life of each of your projects in the R&D cycle, into the 
following three categories: 


Item A — Less Than or Equal to 2-year Project Life — 
Include the current year’s cost for ail projects whose 
total life in the R&D cycle is expected to be less than 
or equal to 2 years from inception to completion or 
termination. Completion refers to the R&D phase only. 
At the time production planning, design, and engineering 
begins, R&D is usualiy over. 


A distinction should be made between continuing pro- 
grams and specific projects. While programs in broad 
areas may continue for long periods of time, you are 
asked to treat specific projects with separate budgets, 
definable goals, and project lives, except where projects 
ere sequential, one depending on the other to reach a 
specified goal. Then you should treat the sequence as a 
single project. 


item B — 2- to 5-Year Project Life — Include the current 
year cost of ail projects whose total life in the R&D cycle 
has been or is expected to be more than 2 years but less 
than or equal tc 5 years. 


Item C — More Than 5-Year Project Life — Include the 
current year cost of all projects whose total life in the 
R&D cycle has been or is expected to be more than 
5 years. 


Company overhead or other costs included in item 5C 
should be allocated to items A, B, or C below. The sum 
of A, B, and C should be equal to item 5C. 


Please indicate by marking the appropriate boxes in 
column e whether the proportion of company funds for 
items A, B, and C have been increasing, decreasing, or 
have remained about the same during the last 5-year 
period. 
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w mandatory report 
ot on dam i (title B us oes. 
other ems, yout cooperation on these voluntary use a vi = : Le : 
vtems 1s | to make the results of this sur- LY 
vey Comprehensive, accurate, and timely. | 
GENERAL INSTRUCTIONS 
©Please complete and return this form in the envelope provided ®Enter “None” where appropriate rather than lerving 2 
within 60 days. Retain the file copy for your records. This bians space. 
report should cover your entire company, including al! sub- Reasonably accurate estimates are acceptable. 
Sidiaries and affiliates, unless otherwise designated. © Be sure 1580 and 198! figures are comparable. 
PLEASE READ ENCLOSED INSTRUCTIONS BEFORE COMPLETING THIS FORM 
Section | - GENERAL COMPANY DATA 
pp w= — bowtie LE, RECEIPTS, and ERPLOVAENT FOR CUPIRY ctl } 1980 ’ 1981 iE 
A. Domestic net sales and receipts of this company (Thousands of do! ars) 2001 {$ $ 
B. Tota! domesti employment in all activities ¢ the 106 
which incites the 12th of Merch 1500 on il 2002 | 
Item 3 — RESEARCH AND DEVELOPMENT EXPENDITURES 
Are research and development expenditures for entire domestic compar y, 
including subsidiaries and affiliates, reported on this form? ............-. [ } YES [_]™O ~ Piease expiain in romarte 
Section 1] - RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY IN TH® UNITED STATES 


NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS 
(See Instruction Manue!, pege 2) 


A. Federal research and development 

B. Company and other research and deve lopment 

©, TOTAL (Sum of A and B) - 

lem 5 ~ COST OR RECEIPTS FOR RESEARCH AND | 
FORMED WITHIN THE 


VELOPMENT PER i 
COMPANY BY MAJOR TYPE AMD SOURCE en 
OF FUNDS 


2 (Exclude RED financed by the company but performed by others. Report such R&D in section Ill.) 
tem 4 - 


A. Basis research 
it “None,” please mark » [ } 35105 


3810 $ $ $ — 

8. Applied 1. Appiied research 3521 - 

~~ 2. Development = 

development 3. Total (Sum of tines 1 and 2) 3529 
C. TOTALS (Sum of A and 83) —— | 3599 
0, 1980 TOTALS > | 3598 $ 
E. Company and other funds, except Federa!, budgeted for the yem 1982 + 
ttem 6 — COST OF RESEARCH AND DEVELOPMENT BY 

PRINCIPAL FEDERAL AGENCY 


Cost of Federal research and Gevelopment du ing 198) 
(Breakdown of item SC, column 2, of this form) 


1, Department of Defense 
2. Nationa! Aeronautics and Space Administration 


3, Department of io 
4. All other al Agencies 


5. TOTAL COST (Sum of 1, 2, 3, and 4) > 
ttem 7 - EN eT ee tr casa tvea oF cates 
PERFORMED WITHIN THIS COMPANY BY MAJOR TYPE OF EXPENSE 


A. Wages and salaries of research and development personne! 
(include scientiats and engineers, tecynicians, secrete: ies, and o her personne!) 


8. Costs of materials and supplies Consumed (do not include in thir item components. 
mode is, and other materials supplied by other research organiza (ions) 
C. Other costs (include service and supporting costs, depreciation, and share of overhead) 
D0. TOTAL COSTS (Sum of A through C) (Same os item 6C, columne | and 4) —» 
Please continue on page 2 


BEST COPY AVAILABLE 


Page 2 


Section I] — RAD PERFORMED WITHIN THE COMPANY IN THE UNITED STATES - Continued 


Exclude R&D financed by the compony but performed by others. Report such R&D in section lil.) 
ttem § — FIELDS OF BASIC RESEARCH (07 the tote! reporte7 in item SA for basic research, | ‘Thousands of dollars 
please give Cost for the following fieids_) sy ‘ 1981 2 
A. Chemistry | soos $ : 
B. Engineering (including metaliugy) $002 
C. Geologica! sciences — $003 
DO. Mathematics S Ole, 
E. Physics soes 
F. Astronomy 5 HOE 
G. Atmospheric sc rences 
H. Oceanography $008 
i. Biological scvences 
J. Clinical medece! scrvences 
K. Other scrences il 
L. TOTAL BASIC RESEARCH COST (Same as item SA, columns 1 and 4) —> | S099 5 
item $ - APPLIED RESEARCH AND DEVELOPMENT SY PRODUCT Thousands of dollars 
GROUP (OF the tote! reported in item SB, line 3, for applied 1981 
research and develapment, please give cost of project for — 
each of the following. See the instructions on how to cT2 ‘ 2 3 ia 
classify and define reseerch and development, pege 6., Federa! Total Federal Tots! 
1, Atow < energy devices (See instruction Manue!, page 6) 
2. Food and kindred products 6200 
3. Textile mit! products 6220 
4. industria! mnorganic and organic chemicals 6281 
5. Plastics materials and synthetic resins, rubber, and fiber 6282 
6. Drugs 6283 
7. Ag icultura! chemicals 6287 
8. All other chemicals 6289 
9. Petroleum refining and extraction 6290 
10. Rubber and miscellaneous plastics products 6300 
11, Stone, cla’, glass, and concrete products 6320 
1c. Primary ferrous products 6331 
13, Primary and secondary nonferrous metals 6339 
14, Fabricated meta! products 6340 
15. Engines and turbines 6351 
16, Farm machinery aud equipment 6352 
17, Construction, mining, and mater tals handling machinery 6353 
18, Metalworking machinery and equipment 6354 
19. Office, Computing, and accounting machines 6357 
20. Other machinery, except electrical 6359 
21. Electric transmission and distribution equipment 6361 
22. Elect ica! indust ial apparatus 6362 
23, Radio and television receiving sets, except Communication types | 6365 
24, Electronic components and accessories, 
communications equipment 6306 
25. Other electrical machinery equipment and supplies 6369 
26. Missiles 6197 
27. Space vehi les 6198 — 
28. Aircraft and parts 6372 
29, Motor vehicles and equipment $371 
30. Other transportation equipment 6379 
11, Professional! and scent ific instruments 6380 
32. Ordance, except missiles 6199 
33, Other - Spscity, 
6998 
4, TOTAL APPLIED RESEARCH AND ooo ours 
(Same as item 5B, tine 3, columns |, 2, and 4) 6999 5 $ 


performed in the State listed in the address biock (item 1) of this for 


distributed by State 


item 10 — COST OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY, BY STATE 
Caso oft of the copemseh ond Goustepuast conte sngtted to Ren SS, eaten 4, on tie Con fe SS ves —_— 


if “'No,"’ list the home State and any other States in which the various research and 
development laboratories or faci\ities are located, and estimate the costs 1ss0c iated 
with each State. if necessary, you may report up to 10 percent of your total as ‘Wot 


State 
(Attach @n additional sheet i! necessary) 


BEST COPY AVAILEPLE 
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Page 3 


Section IY —- RESEARCH AND DEVELOPMENT DISTRIBUTION BY SPECIAL CATEGORIES - Continued 


them 15 — TOTAL COMPANY FUNDS (Exclude Federa!) spent for research and Gewelopment activities performed to meet the 


resent regulations of the agencies |isted Delow, and which would not have been performed mm the absence of these 
regulaticcs. include expenditures to meet Gowrrnment regulations whech have been established Dut whch have a 
future compliance data. Exctude expendstures to meet anticipated Government regulations. 


'F NOME, MARK (X) ——» 13000 


cTi 


A. Consumer Product Safety Commessvon 1310 
8. Department of Energy 1311 
C. Envwonmenta! Protectron Agency 1312 
DO. Fecera! Aviation Admin stration 1313 


€. Federa! Communications Comr~ss:an 


F . Foor and Drug Administration 


G. Natrona! H:ghway Traffic Safety Administration 


H. Nuclear Reguiatory Commission 


1. Occupational Safety and Health Adminstration 


J. Other Federal agencies ~ Seecty) 


K. State and loca! governments 


L. Other ~- meme \ 


M. TOTAL (Sum of A rough L) 


item 16 — LONG VERSUS SHORT TERM 
RESEARCH DEVELOPMENT 
CosTs 
Allocate the tota! R&D dollar tipures of item SC 
based on the actua! o estimated future iife of each 
three categories. 


A, Less than or equal to 2-year project life in R&D 


columns 2 and 3 (“FEDERAL” ang “COMPANY’’), 
of your projects m the R&D cycle, into the following 


L Thousands of dolla.s 
), 7 isi 


12 


of 


8B. More than 2-year but tess than or equal to 5-year 
project life im R&D 


C. More than 5-year project life in R&D 


REMARKS 


Name of person to contact regarding this report 


Address (No. and street, city, State, Z'/P code) 


Telephone 


Area cade | Number 


Extension 


5 CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 


Name of company 


Address (No. and street, city, State, Z/F code) 


Signature of aut>orized official 


Title 


FoORrMw #O-) ('2-8-81) 


BEST COPY AVAILABLE 


DUE DATE: 60 DAYS AFTER RECEIPT OF FORM OM.B. No. 3145-0027: Approval Expires July 3!, 1984 


rorw RD-IA MOTICE — Your report to the Census Bureau is confidenticl by law (tithe 13, 
ts) U.S. Code). it may be seen only by sworn Census employees and may be used 
U.S. DEPARTMENT OF COMMERCE only for statistical mur poses. The lew also crowides that copies rewined in 
SUREAU OF THE CENSUS your files are immune trom iegs! process. 
COLLECTING AND COMPILING AGENT FOR Item 1 - WN 8 eddcces of (Please correct if Group |Survey| 
Oo ee nome or address hos changed, including ZIP code) 4 | 4001 


SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1981 


Burecy of the Census 
1201 Eest Tenth Street 
Jetersonville, Indiane 47132 


GENERAL INSTRUCTIONS 


Please complete and return this form in the 
envelope provided within 60 days. Retain 
the file copy for your records. This report 
should cover your entire company, including 
all subsidieries and affiliates, uwiess other- 


wise designated. 
Enter “None” where appropriate rather than YOUR FILE COPY 
leaving a blank space. - 
Reasonably accurate estimates are acceptable. FCENSUS USE joe 4 | Ea — 2] g 
a eee 
LETING THIS F ~~ Fy plt- Ap dli ti, pi if a, bey - 4-1 
U.S. Cade} 
item 2 - SALES AND EMPLOYMENT FOR COMPANY c. 7.1 a 
Trovsands of Ooliars 
A. Domestic net sales of all products (or receipts for service) 2001 eneey oy ls 
LT eal 
B. Total domestic company employment in all activities during ‘ 
the pay period which includes the ! 2th of March 1980 and | 98! 2002 | * 
Item 3 —- RESEARCH AND DEVELOPMENT 
A. Wes ony research ond duvelopmen! performed [_] Yes —- Complete items [_]No - Complete items 
within the compony listed in item 1 during 2A, 2B, 4, 5, ond 7 2A, 2B, and 7 and 
1980 o 19817 return this report 
B. Were ony company funds tpent for research and Yes — Complete items No .- Complete items 
de octivities outside the compony a 2A, 26, 6, and 7 a 2A, 2B, ond 7 ond 


Item 4 —- NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS 
AND ENGINEERS (See instructions on reverse side) 


DP iven 5 ~ COST OR RECEIPTS FOR RESEARCH AND 
DEVELOPMENT PERFORMED WITHIN c.%.2 
THE COMPANY dino 
A. 1980 TOTALS . > y 63 
B. 198) TOTALS 3599 Is $ $ 
c. ond other funds, except Federal, c. 7.1 fae 
i f= the yeer 1982 3800 |s Citi me! 
item 6 - TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND c. 7.1 eo | 1981 
DEVELOPMENT ACTIVITIES PERFORMED OUTSIDE THE : 
COMPANY BUT WITHIN THE UNITED STATES 9001 i 
Item 7 ~- STATUS OF THIS COMPANY ON DECEMBER 31, 1981 
A. Wes thy compeny listed in item | owned or controlled [} Yes — Complete [_} Ne 
by cnwther compony on December 31, 1981? item 7B 
B. New owner informetion 
Name Date acquired 
Address (Nu %er end street) Federa! Socia! Security 
Employer identification 
Number, if available 
City State ZIP code 
trem 8 Name of person to contact Address (Number end street, city, State, Z'P code)| Telephone (Aree code, 
regarding this report number, extension) 


This report is substantially accurate and hes been prepared in eccordance with instructions. 
CERTIFICATION Name of company “eres (Number end street, city, Stete, Z/P code) 


| 


Signature of author ized official Titte Oete 


81 


BEST COPY AVAILABLE 


INSTRUCTIONS AND DEFINITIONS FOR SURVEY OF INDUSTRIAL 
RESEARCH AND DEVELOPMENT DURING 1981 


Genera! Instroctions — Figures reported on sales 
and employment (items 2A and B) should cover your 
entire company, including al! subsidiaries and 
affiliates, unless otherwise designated. The sales 
figures should exclude excise taxes and other 
discounts and allowances such as freight charges. 
The cost figure reported should cover the calendar 
years if at all possible. Please report your 
employment data (items 2B and 4) for the period 
prescribed on this report form. 


1980 figures have been entered for companies 
reporting in the 1980 survey, and may be revised 
as mecessary. if blank, please complete the 
informstion for 1980 aiso. 


Geogrophic Areo Covered — The data are intended 
to relate to business firms in the fields of manu- 
facturing, minerals, and other economic areas 
which operate one or more establishments © one or 
more of the 50 States or the District of ( olumbia. 


Scientists ond Engineers — Scientists and engineers 
for this survey are defined as all persons engaged 
in scientific or engineering work at a level which 
requires a knowledge of physical or life sciences 
or engineering or mathematics equivalent at least 
wo that acquired through completion of a 4-year 
college cou’se with a major in these fields, regard- 
less of whether they held a college degree in 
the field. 


Report the umber assigned to research and 
development. if the scientists and engineers work 
on research and development and other activities 
the figure reported should be based on the 
proporticn of the total time that is devoted to 
research and development. 


Research ond Developmer: — Research-devel »pment 
includes basic and applied research in the sciences 
(including medicine) and in engineering, and design 


FORM FD-2 1 teeret) 


and) 6development of prototype products and 
processes. it does not include quaiity centrol, 
routine product testing, market research, sales 
promotion, sales service, research im the socia! 
sciences or psychology, of other nontechnolog.ca! 
activities or technical service. 


Cost of Reseorch ond Development Work Performed 
Within the Compony - Al! costs incurred within the 
company for wages and salaries, direct materia! 
costs, services and supporting costs, and a 
appropriate share of company overhead to conduct 
research and development activities. if you did 
research and development for others, include the 
total amount charged for such work. 


Under Federal funds, include research and 
development in procurement as well as research 
and development contracts and research and 
deveiopment subcontracts. Exclude research and 
develogment subccntracted to others. 


If the company has 2 separate research development 
organization, please exclude the estimated cost of 
&ny nonresearch-development activities conducted 


by that unit the approximate cost of 
research de. ae vities of company labora- 
tories of t cal gicvps not part of the research 
organizati 

Compeny § or’ in Specified Yeors of 


Reseorch cru + etopment Done Outside Your 
Compeny - include in this item paymerts, in 
the form of contracts, grants, fellowships, etc., 
made te commercial laboratories and consultants, 
educational institutions, hospitals, and research 
institutions for research and development activities. 
Please do not include subcontracting of Federal 
Government contracts or contracts received from 
other companies. (To do so would cause dupli- 
cation in the total figure for the survey.) 


if you have questions regarding reporting problems 
on this form, please write to the Bureau of the 
Census, industry Division, Washington, 0.C. 20233 
or call Area Code (30!) 763-5598. 


BEST COPY AVAILABLE 


NOTICE — Response to this inquiry is required by law (title 13, U.S. Code, 


rom MA-12] eoesione (04, -. 224, and 225). By section 9 of the same law. ycur report 
to t ensus Bureau is confidential. it may be seen only by sworn Census 
U.S. DEPARTMENT OF COMMERCE employees and may be used only for statistical purposes. The law also provides 
BUREAU OF THE CENSUS that copies retained in your files are immune from legal process. 
(Please correct any error in name and address including ZIP code) Group 
4 9901 


COMPANY SUMMARY OF 
RESEARCH AND DEVELOPMENT 


1981 


RETURN TD Bureau of the Census 
ATTN: Industry Division 


Please complete and return this form in the 
return envelope not later than 15 days after 
you receive it. Companies with no research 
and development expenditures should so state 
in the * Remarks’” section, fill in items la 


and Ib, sign, and return the form. | YOUR FILE COPY 
PLEASE READ INSTRUCTIONS ON REVERSE SIDE BEFORE COMPLETING YOUR REPORT 


= 1 - SALES AND EMPLOYMENT FOR COMPANY C.T.1 | (Thousands of dollars) 
a. Net sales and receipts of this company and its subsidiaries during 1981 2001 i$ 
b. Number of employees in this company in all activities in (Number) 
ihe 50 States and the District of Columbia during the pay 
period which includes the | 2th of March | 981 2002 
1981 
(Thousands of dollars) 
C.T.2 1 Company 2 TOTAL 3 
Federal L acGompary 12 Sum of B 
Item 2 - COST OR RECEIPTS FOR RESEARCH funds except Federal |columns | and 2) 
AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY DURING 1981 3599 I$ $ $ 
Remarks 


Name of person to contact regarding this report Address (Number and street, city, State, ZIP code) |Telephone (Area code, 
, and extension) 


Address (Number and street, city, State, ZIP code) 


CERTIFICATICN — This report is substantially accurate and has been prepared in accordance with instructions. 
Name of company 


Signature of authorized official Title 


BEST COPY AVAILABLE = a3 


> GENERAL INSTRUCTIONS 


A report should be filed by each company receiving 
a copy of this form. If your company does not con- 
duct research and development, so state in remarks, 
fill in items la and Ib, sign, and return the form. 
lf you have questions regarding reporting problems 
on this form, please write to the Bureau of the 
Census, Industry Division, Washington, D.C. 20233. 


Report for your entire company -— Research and 
development activities for your entire domestic 
company should be reported. 


Period covered by report — The cost figure reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable, provided 
your fiscal year ends between September and March. 


> DEFINITION OF RESEARCH AND DEVELOPMENT 


Research-development includes basic and applied 
research inthe sciences (including medicine) and in 
engineering, and design and development of proto- 
types, products, and processes. it does not include 
quality control, routine product testing, market 
research, sales promotion, sales service, research 
in the social sciences or psychology, or other 
nontechnological activities or technical services. 


> SPECIFIC INSTRUCTIONS BY ITEM 


Item 1 — Sales and Employment for Company. in 
item la, report the net billings of this company 
and its subsidiaries to customers outside the 
company. (Exclude domestic intra-company trans- 
fers aud sales by foreign subsidiaries. include 
the transfers to such foreign subsidiaries, how- 
ever.) In item Ib, report the number of persons 
employed by the company in all activities in the 
50 States and the District of Coiumbia during the 
pay period which includes the 12th of March 1981. 


This figure would be the same as that shown by 
the company in item | of Treasury Form 941, if the 
company filed one form 941 for the entire company. 


Item 2— Show all costs incurred within the company 
for wages and salaries, direct material costs, 
services and supporting costs, and an appropriate 
share of company overhead to conduct research and 
development activities. 


Under Federal funds, include research and develop- 
ment in procurement as well as research and 
development contracts and research and develop- 
ment subcontracts. Exclude research and develop- 
ment subcontracted to others. 


Remarks (Continued) 


FORM MA-121 (11-2-81) 


other science resources publications 


Highlights 
R&D Funds 


‘Federal Science/ 
Engineering (S/E) 
Support to Univer- 
sities and Colleges 
Rose by 6% in FY 
1981; Non-S/E Sup- 
port Down 25%" .... 


‘Real Growth Rate of 
Academic R&D Ex- 

penditures Slowed to 
2% in FY 1981" 


‘Significant Increase 
Expected in Industrial 
R&D Performance of 
Federal R&D Pro- 

gramsinFY 1983"... 


‘Growth in Federal 
Basic Research Sup- 
port in 1980-83 Meves 
at Slower Rate than ia 
Previous Four Years” 


“Universities Spent 
6% of Separately 
Budgeted R&D Ex- 
penditures for Re- 
search Equipment 
in 1980" 


S/E Personnel 


“No Change in Science 
and Engineering 
Student Quality Seen 
by 60% of Academic 
Officials: At Least 
25% Perceive Im- 
provement ........ 


“Academic Employ- 

ment of Scientists and 
Engineers Continued 
to Grow in 1982, but 
Slower than in Other 
Economic Sectors” .. 


“Growth in Neuro- 
science May be Level- 


ing Off” ........... 


NSF No. 
Science Resources Studies 


83-306 


53-304 


82-329 


82-325 


82-316 


83-322 


83-317 


Price 


NSF No. 


“Graduate Science/ 
Engineering Enroil- 
ment Rose 2% in 1981, 
Mostly in ‘High-Tech’ 
Fields’ 
“Projected Eraploy- 
ment Scenarios Show 
Possible Shortages in 
Some Engireering 
and Computer 
Specialties’ ........ 


83-310 


83-397 


“Manufacturing Em- 
ployment Becoming 
Increasingly More 
Technological’ ..... 


“Growth in Science 

and Engineering 

Employment Accel- 

erated in 1980 to 

1981—But Demand 

May Have Slackened 

MAME eo wsaveucées 83-300 


Detailed Statistical Tab!es 
R&D Funds 


Academic Science/ 
Engineering: R&D 
Funds, Fiscal Year 
1981 


S/E Personnel 


Academic Science/ 
Engineering: Scientists 
and Engineers, 
January 1982 ....... 


Academic £cience/ 

Engineering: Graduate 
Enrollment and Sup- 
port, Fall1981 ...... 


Characteristics of 
Doctoral Scientists 
and Engineers in the 
United States: 1981 .. 


U.S. Scientists and 
Engineers: 1980 ..... 82-314 


82-332 


Characteristics of 

Recent Science/ 

Engineering Grad- 

uates: 1980 ......... 82-313 


Price 


Reports 
R&D Funds 
Federal Support to 


Liniversities, Coileges, 


and Selected Non- 
profit Institutions, 
fiscal Year1981..... 


1990 R&D Funding 
Projections ......... 


S/E Personnel 
Science and Engineer- 
ing Do-torates: 
1900-8 t 
Changing Employment 
Patterns of Scientists, 
Engineers, and Teck- 
nicians in Manufac- 
turing Industries: 
1977-80 


Science and Engineer- 
ing Degrees: 1950-80. 
A Source Book ...... 
Women and Minorities 
in Science and 

Engineering ........ 


“sf ee ee ee ee 


“ses ee © ee ew 


Activities of Science 
and Engineering 
Faculty in Universities 
and 4-Year Colleges: 
1978/79 ........... 


Young and Senior 
Science and Engineer- 
ing Faculty: 1980.... 


Foreign Participation 
in U.S. Science and 
Engineering Higher 
Education and Labor 
Markets ........... 


Science and Engineer- 
ing Employment: 
1970-80 


“_* * © © © © © ee 


Composite 


Science and Engineer- 
ing Personnel: A 
National Overview .. 


Academic Science: 


1972-81. R&D Funds, 


Scientists and Engi- 
neers, Graduate En- 
rollment and Support 


NSF No. 


83-315 


83-309 


82-331 


82-307 


82-302 


Ww 


81-22 


81-319 


81-316 


81-310 


82-318 


81-326 


Price 


$6.50 


$3.50 


$5.00 


$7.00 


$4.50 


$5.00 


